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A MODERN SAUL OF TARSUS. 


“And there fell from his eyes as it had been 
scales: and he received sight forthwith.” 

Whilst the agencies by means of which a man’s conversion 
may be brought about are very diverse, there is no more 
hopeful sign in the sceptic than the wish to believe. This 
state of mind is an almost certain prelude to a sound 
and lasting conversion to the truth, and there is no surer 
sign of the soundness of the change than that the convert 
should immediately preach to all the world his newly 
acquired gospel. 

It is matter for congratulation and rejoicing, therefore, 
that ‘‘ Mabon,” the worthy Labour M.P. and spokesman for 
the Welsh miners, has returned from his visit to the Statcs 
thoroughly curcd of the prejudice which he, with others, 
had entertained against all labour-saving machinery: and, 
better still, he is now to be reckoned among its most ardent 
champions, prepared to co-operate with capitalists in pro- 
moting reforms, and in convincing the working man that the 
opposition to machinery is based on a pernicious doctrine 
and a most disastrous fallacy. 

A visit to the States is a wonderful eye-opener in many 
ways, and the money of those employers who have sent 
workmen to study American labour methods, will be 
well spent if the men return as fully convinced as Mr. 
William Abraham, M.P., of the utter and criminal 
imbecility of the “* Newer Unionism,” as we know it in 
England. 

Through the false doctrines hitherto taught by their 
trusted labour leaders, it has become almost an article of faith 
of the average trades unionist that labour-saving machinery 
is his worst enemy, to be fought tooth and nail, and against 
which he must defend his trade as he would shield his 
dearest child from a loathsome pestilence. 

Obviously, labour-saving machinery implies increased pro- 
duction with no direct increase in labour ; or, as the worker 
prefers to regard it, the same output with a reduction in 
labour. “If that machine will turn out as much work as 
two men, one of us will get the sack,” is a not unnatural 
remark on the part of a workman imbued with the old- 
fashioned doctrine of supply and demand. 

It is as yet only dimly appreziated that this doctrine is out 
of date, and the revised version should read that trade 
and demand are conditional upon supply and cheapness of 
production ; and that the effect of machinery, by multi- 
plying the consuming power of the individual and the com- 
munity, is to inercase the demand for labour as it does the 
demand for goods. 

Practical illustrations are far more convincing to the 
worker than are theories of supply and demand, into which 
so much sophism can be, and is, interwoven, The manager 
of a small engineering works, which we had occasion to visit 
recently, is somewhat of an enthusiast in the matter of labour- 
saving tools, A little while ago he was explaining to his 
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leading hands an idea he had for reducing by 30 per cent. 
the time spent on a certain production. “Oh no!” they 
said, “ you have gradually got the time down, till now it is 
at its absolute minimum, and it is quite impossible to do 
any better.” Their idea—being trades unionists and piece 
workers—was that, if the labour could be reduced by 30 per 
cent., the number of hands, or the piece rate, might also be 
reduced in the same proportion. The manager was prepared 
for this argument, and turning to the oldest hand, said :— 
“You can remember that a few years ago, when we first 
began making these machines, the time put on each was 
four days; now it is three hours, and we turn out normally 
120 a week. How many, think you, should we turn out if 
we still put four days’ time on each? Why, none at all, for 
you know, as well as I do, that we should have to close the 
works and pay you all off.” And-although this is rank 
heresy, judged by the gospel of the newer unionism, the 
men knew it to be the truth. 

‘Mabon ” is particularly interested in coal mining, and 
he, doubtless, saw in the States the most up-to-date applica- 
tions of machinery to this class of work, and obtained 
figures as to the proved economy in production. The sub- 
stitution of electrically-driven pumping plant for pumps 
driven by miles of wire rope, or by steam transmitted through 
hundreds of yards cf piping; the application of electric 
motors to hauling, winding, coal cutting, drilling, and the 
like, are matters which demand the serious attention of every 
enterprising colliery manager. 

We need not go so far as America in order to learn some- 
thing of the economies that have been effccted by a judicious 
use of such machinery. In one instance in the North of 
England, an electric pumping installation, costing £3,600, 
paid for itself in three years, that is to say, after allowing 
for interest and depreciation on the outlay, the costs of 
working were £1,200 per annum less than by the old 
metiiod of wire-rope driving. In one of the North Wales 
Collieries, after trying electric haulage on a portion of the 
roads, the owners were so satisfied as to the economy, 
that they spent upwards of £14,000 on electric haulage 
alone. 

Owing to the refusal of the miners in a Yorkshire 
colliery to agree to a reasonable “ getting” price, electric 
coal-cutting machines were introduced, resulting in an out- 
put of 6 tons per machine per day, as against 3] tons per 
man per day. The cost of 2s. 1}d. per ton by hand was 
reduced to 1s. 34d. by machine, a saving of 10d. a ton. As 
the output is about 800 tons a day, the annual extra output 
and saving in cost is easily calculated. In another colliery 
the cost of 2s, 3d. per ton by hand was reduced to 1s, 44d. 
per ton by machine. 

The machine-got coal is more cubical in shape, has a 
better appearance, and commands a higher price, while there 
is a lower percentage of small than in coal got by hand. 
In the report on an installation of 16 machines, we read, 
“the coal-cutting portion of the outfit is paying at least 
50 per cent. on the original investment.” 

But the urgent necessity for the adoption of adequate 
machinery to enable Great Britain to compete with other 
countries in the industrial struggle, and to hold her own in 
the markets of the world, is but one of the principles to 
which our worthy labour champion has become a convert. 
Another, and equally important one, is that of “non- 


interference.” It is useless to have machinery if its outpuy, 
is to be restricted by the meddlesome interference of trade 
unionist demagocues. 

The interference practised by British trade unionism is of 
two kinds, and has been the direct cause of the most dis- 
astrous and costly battles on record between employer and 
employed. One kind is the interference with a man who is 
not in the ranks of unionism, and the other with the man 
who is. 

In the former case it is sought to prevent him working at 
all, and in the latter to control his output. In other words, 
the unionists want to secure both the monopoly of labour 
and the works management. 

So far as the engineering trades are concerned, it is to be 
hoped that the last strike settled these questions once and 
for all. The terms embodied in the sort of “ Treaty of 
Peace” drawn up at the conclusion of the struggle have now 
had a trial of four years. These terms gave the masters the 
right to employ practically any man they chose, and to 
determine the conditions under which any machine tool 
should be worked. 

Although the “conditions” have been accepted and 
signed by the executive officials of the Masters’ Federation 
and the Allied Trades Unions, they have been practically re- 
jected by the men. The result of a ballot shows 9,714 votes 
for, and 16,563 against, the agreement. As, however, the 
total number of votes recorded is only onc-fourth the 
number of members, it is quite possible that the remaining 
apathetic three-fourths are not opposed to the terms. 

So many instances of the tyrannical interference on the 
part of the A.S.E. members with non-union men have 
been already given, that it may be a case of supererogation 
to cite another. Here, however, is an unusual one. An 
engineer, a first-rate man at his work, moved from one town 
to another. Having got a “start” in an engineering works, 
he was soon accosted by a “delegate,” who wantcd to see 
his ticket. “Iam not in the Union,” he said. ‘Then 
you can’t work here.” ‘ But your Union refuse to accept me, 
because I wear glasses”! After much correspondence with 
headquarters, and a certificate from his last employers that 
his defective sight had not been detrimental to his work 
during the years he had been in their employ, this engineer 
was permilled to work on condition that he behaved in all 
respects as a unionist, and complied with union rules, 
although not permitted to become a member. That is, he 
had to put up with all the disadvantages, including strikes, 
of unionism, and participate in none of the advantages. 

As to the opposition to labour-saving tools and the 
restriction of output, volumes might be written. We know 
of a fitter who was reprimarded because he made a special 
chisel to do some chipping. He performed by this means 
in half a day what was reckoned by his unionist mates a 


two days’ job. 

The present glass-workers’ strike is the result of trades 
unionist interference in the management. There is no 
dispute as to wages or hours, the men having received a 
bonus, to which they were scarcely entitled, on the very 
morning on which they struck work. 

If the conversion of “‘ Mabon” hasthe effect of loosing the 
scales from the eyes of a few other labour leaders, those 
blind leaders of the blind who have already wrought such 
mischief to the trade of the country, and such misery in the 
homes of the workers ; and if others, by his example, find how 
useless it is fur them to kick against the pricks, his visit to 
America will have far-reaching results, beneficial alike to 
employer and employed. 
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THE PHASE DISPLACEMENT OF ALTER- 
NATORS AND PARALLEL RUNNING. 


By H. C. LEAKE, A.M.1.C E. 








(Concluded from page 544.) 

Iv now the applied torque fluctuates periodically, the 
angular velocity of the alternator will also fluctuate with the 
sme periodic time, and conscquently it is necessary to allow 
for the positive and negative torque required for accelerat- 
ing the fly-wheel and other rotating parts. In order to take 
tis into account in a simple manner in the diagram, we will 
assume that the law of the fluctuation of the applied torque 
is such that » fluctuates with regard to time according to a 
sine law, the mean value of » being 0 P corresponding to the 
torque 0 T. If there are p pairs of poles, it follows that 

,— OP 
| p 
rotating portions of the alternator are in advance of the 
position they would occupy if the rotation were uniform, 
which angle is called the instantaneous phase displacement 
us explained at the beginning of* this article. It will, 
tlierefure, be seen that the abscisse in the diagram also 
represent phase displacement to a different scale. 

‘Thus the angular acceleration of the rotating parts is 
l Mp 


[2 


) is at every moment the angle by which the 


, and if, in accordance with the above assumption, 


is represented by (0 p + @ sin 2 27 /), where n is the 
frequency of the fluctuation of the applied torque, then the 
cular acceleration becomes 


2 » 9 
nae sn2r7nt= — bf ss (9 — oP). 
P P 

Consequently the torque, which has to be exerted by the 
prime mover in the direction of rotation in order to 
4?) 
F P 
here Tis the total moment of inertia. This inertia torque 
can be easily calculated, and is represented on the diagram 
by the straight line, GH, drawn through the point p. It 
should be noted that the slope of this line is independent 
of the amplitude of the oscillation. For the purpose of 
this illustration, it has been assumed 
that the stored energy of the rotating 
parts is 3,500 foot-tons at 93:8 
revolutions per minute, and that the 
| 
t 
if 


accelerate the fly-wheel, &c., is given by ~~?” (9 —op), 


eriodic time of the fluctuation of 
que is equal to the periodic time of 
he revolution. 

by adding the ordinates of the 
curves EF and G H we get the curve 
k L, Which gives for every point in 
the oscillation the resultant torque 
which must be applied by the prime 
mover, 

If now the applied torque fluctuates 
between 0 'T; and 0 'r,, the law of the 
liuetuation of torque being such that 
the fluctuation of » follows a sine law, 
then » must fluctuate between 0 P, and 
0 1,, the periodic time of the fluctuation 
of » being, of course, the same as that 

the applied torque. The corres- 
ponding values of the components of 
the fluctuating current are given by the 
intersection of ordinates at Pp, and Pp, 
with the curves AB and cp. It will be convenient if we 
vive a special name to the amount of periodic fluctuation 

the electrical output of a set at a given mean load under 
the conditions.assumed, so we shall term this “ the charac- 
teristic fluctuation of output.” 

If, instead of being in parallel with others, the set is 
runing alone on a load offering a constant torque, as is 
practically the case when it is ranning on a water resistance, 
then the same fluctuation of driving torque causes » to 
fluctuate between O N, and O N, where 0 M; = 0 M, = 5 
Tily). PN, or P No is what is commorly known as the 





maximum phase displacement of the set at this loud, giving 
it the limited meaning as explained at the beginning of this 
article, 

It is evident from the diagram that, when the slope of the 
resultant torque curve, K L, is less (in either direction) than 
the slope of the inertia line, G H, the actual maximum phase 
displacement of the set when running in parallel is greater than 
when ruuning on a load offering a con-tint toryue. Since 
the slope of these curves depends on the moment of inertia 
selected, it follows that if the moment of inertia of the 
rotating portions of a generating set erceeds a certain 
amount, the actual maximum phase displacement when 
running in parallel exceeds that when on a load offering a 
constant torque. Moreover, if we cunsider the effect of 
varying the moment of inertia, we see that, as the resultant 
torque curve, K L, approaches the horizontal, the fluctuation 
of g, and consequently of angular velocity and of current, 
also become very large. For every set there is thus a 
critical value of the moment of inertia, depending on the 
periodic time of the fluctuation of driving torque, such that 
the characteristic fluctuation of output becomes very large, 
and such that the conditions can be improved either by 
reducing or by increasing the moment of inertia. 

Inu view of the above conclusions, the author maintains 
that the usual method of proportioning the moment of 
inertia of the rotating parts of generating sets does not 1est 
on a correct theoretical basis, and that the action of a set 
when on a load offering a constant torque cannot be a correct 
guide to its action when in parallel with others. 

A few remarks may now be passed on the assumptions 
which have been made. It has been assumed that the 
curves A B,C D,and EF, hold at every instant during the 
oscillation, but this is not strictly correct, since these curves 
relate to one particular speed. Hence the calculation must 
be considered as correct only when the oscillations are small, 
and the diagram will be departed from when they become 
large. 

It has been assumed that the curve of driving torque 
(which should be corrected for inertia of reciprocating parts) 
is of a shape which fulfils a certain condition. As the 
curve KL is practically a straight line within the limits of 
the diagram, it follows that this condition requires that the 
fluctuation of driving torque shall follow a sine law with 
regard to time. When the torque curve is irregular, as in 
actual cases, it can be split up into a number of sine com- 





200 100,000 





ponents, and the effect on the oscillations, due to each com- 
ponent separately, can be considered. In some cases one 
component may be of most importance, and in other cases 
another. ‘This suggests that it might possibly be advan- 
tageous sometimes to design or adjust prime movers merely 
with a view to keeping one particular component of the 
toryue as small as possible without paying much attention to 
the others. 

With single-phase alternators there is, as is well known, a 
fluctuation in the power output at a rate equal to twice the 
frequency. As far as this particular fluctuation is concerned, 
D 
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the ordinates of the curve, E F, should represent mean applied 
torque, as the rate of this fluctuation will usually be too 
rapid to effect this investigation. 

The best method of studying the oscillations of syn- 
chronous machinery is by means of the natural period of 
oscillation. When used in reference to a single machine, 
this is the periodic time of the natural oscillations of the 
rotating parts of a machine, whether generator or motor, if 
the applied torque, either driving or resisting, were uniform, 
and if the machine were running on bus bars, the P.D. 
between which is independently maintained absolutely con- 
stant in effective value and periodicity. It depends on the 
magnetic and electric characteristics of the machine, and on 
the moment of inertia of the rotating parts. It can be 
shown that under the above conditions the amplitude of the 
oscillation produced by a given periodic fluctuation in the 
torque applied to the machine, depends on the closeness of 
equality between the natural period and the period of fluctua- 
tion of the torque, and that when the conditions are such 
that the curve K 1 becomes horizontal, and the fluctuations 
of phase displacement and current’ are very large, the 
natural period is (neglecting damping) equal to the period 
of fluctuation of the torque—the action being in fact of the 
naturé of a resonance effect. ; 

In conclusion, we may consider the bearing of this invcsti- 
gation on actual practice. When two or more alternators 
are run in parallel on a given constant load, the object which 
it is desired to attain is that the P.D. between the bus bars 
shall remain perfectly constant, both in effective value and 
in periodicity. If the effective value fluctuates, then a 
fluctuation is produced in the brilliancy of lamps fed with 
the alternating current. If the periodicity fluctuates, then 
there is a fluctuation produced in the speed and current of 
synchronous motors and rotary converters running on the 
system. Such fluctuations are always present to some extent, 
and whether they are objectionable or not in practice is 
entirely a matter of degree. 

Assuming for the moment that the ideal constancy in the 
P.D. has been secured, diagrams of the kind which has been 
described show for every generating set what fluctuation in 
output will be produced by the given fluctuation in its 
turning moment; this fluctuation in output being what we 
have termed “ the characteristic fluctuation of output.” As 
the outputs of all the alternators will be simultaneously fluc- 
tuating in amount in accordance with the principles which 
have been explained, it follows that, in order that our 
assumption as to constancy of the P.D. shall hold, the 
fluctuations, both of phasal and wattless current, must cancel 
one another, so that the sum of the outputs of the several 
sets can be always equal to the constant load on the bus 
bars. Now this condition is very unlikely to be fulfilled, 
though, strictly, not always impossible, and hence we may 
conclude that the effective value and periodicity of the P.D. 
will not remain constant, but must periodically fluctuate to 
some extent. Such flactuation in the P.1). will modify the 
fluctuations in the outputs of the several alternators, and 
matters will adjust themselves so that the sum of the 
actual fluctuating outputs is equal to the load on the bus 
bars. The actual fluctuation of output of any set is then, 
of course, different from its characteristic fluctuation of 
output. 

Although it is impossible tocalculate the actual periodic fluc- 
tuation in the effective value and periodicity of the P.), when 
two or more sets are run in parallel, yet it seems reasonable to 
assume that, as a general rule, the smaller the characteristic 
fluctuations of output of the several sets, the less will be the 
periodic fluctuation of bus bar P.i), when running in parallel, 
provided, of course, that there is at least suflicient fly-wheel 
power to meet the requirements of non-periodic changes of 
load, &c. The author would, therefore, suggest that, 
instead of designing the rotating parts of generating sets 
so that the maximum phase displacement does not exceed a 
given limit under conditions differing essentially from 
those under which they are operated, as appears to be 
customary at the present time, they should be so pro- 
portioned that the characteristic fluctuation of output does 
not exceed a given limit. It is not contended that this 
latter method is absolutely correct theoretically, but it is 
believed to rest on a more rational basis than the usual 
method, and, at any rate, it takes full account of the 


resonance effect, which the usual method absolutely fails 
to do. 

In practice, the parallel running of synchronous 
machinery of all kinds is considerably influenced by the 
damping action of eddy currents, the effect of which 
cannot be easily taken into account in the graphical method 
of investigation which the author has given. Such damping 
action exists in all synchronous machinery, and is, in many 
cases, artificially increased by the use of solid pole-pieces, 
damping coils, &c. In ordinary cases it is probable that, by 
the use of such devices, sufficient damping can be obtained 
to render parallel operation workable even when fairly close 
to the conditions for resonance; but all such damping is 
objectionable, in that it involves continuous loss of energy, 
and it should, therefore, always be kept as small as the con- 
ditions of operation will permit. 

If it be conceded that the phase displacement method of 
designing the rotating parts of generating sets for parallel 
working has no rational basis, it follows that great caution 
should be exercised in applying data obtained under one set 
of conditions to other cases in which the type of prime 
mover or other conditions differ. For instance, it is com- 
monly stated on theoretical grounds that parallel running is 
facilitated by low frequency, owing to a smaller phase dis- 
placement being obtained with a given fly-wheel power, but 
the author does not consider that theory justifies this state- 
ment, 

The conclusions arrived at in thisarticle may be summarised 
as follows :-— 

1. The present practice of designing the rotating parts 
of direct-coupled generating sets for parallel running, so that 
the phase displacement on a load offering a constant torque 
shall not exceed a certain limit, is not justified by theory, 

2. A more rational method of designing the rotating parts 
is to proportion them so that the characteristic fluctuation of 
output shall not exceed a certain limit. 

3. The present state of the theory of parallel running 
dces not justify the statement that parallel running is 
facilitated by low frequency. ; 








WIRELESS TELEGRAPHY IN GERMANY. 


By EMILE GUARINI. 


Tr has been already announced in the ELecrricaL REVIEW 
(Vol. 50, No. 1,266, p. 341) that the German Government 
will shortly make an extensive ure of wireless telegrapby, 
expecially on the vessels of the Imperial navy and at different 
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points along the coast. The two systems that will probably 
be adopted—Marconi’s refusal to take part in the competition 
is well known—are that of M. Fernand Braun, professor at 
the University of Strasburg, worked by Messrs. Siemens and 
Halske, and that of Messrs. Slaby-Arco, which is worked by 
the Allgemeine Elektricitiits Gesellschaft, and which has been 
tried in China on the German battleships and elsewhere. 
The Braun transmitter (Siemens & Halske) consists (fig. 1) 
of an induction coil, the secondary of which is in series with 
two condensers and the primary of a transformer, the 
secondary of which ends on the one hand at the antenna— 
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equal to } of the length of wave—and on the other at 
another wire (not connected to earth) equal in length to the 
antenna. This wire can be replaced by a metal plate or 
wound in a spiral. The oscillator is placed in shunt at the 
terminals of the condenser—the secondary of the first trans- 
former. The second transformer effects the transformation 
from low to high pressure. The receiver (Braun-Siemens and 
Halske, fig. 2) is, to a certain extent, the reverse of the 
transmitter—an antenna equal to } of the wave length 
passes through the primary, of thick wire and wound with 
few spirals, of a transformer, and ends with a wire wound, 


Say, or at a metal plate. The secondary is connected 
with a wire wound, say, + or to a metal plate directly, on 


the one hand, and, on the other, with a coherer placed in 
circuit as usual. A condenser is connected in shunt with 


earth a self-induction coil, and between the antenna and the 
coherer a bobbin with a special winding of the Oudin 
unipolar resonator type, at the extremity of which, where 
the coherer is placed, the pressure is at its maxi- 
mum (for the sake of clearness, we do not show in 
the figure the above-mentioned bobbins). By means 
of this system the Allgemeine Elektricitiits Gesellschaft has 
been enabled to communicate over considerable distances, in 
particular between Cuxhaven and Esbjey, in Denmark,a dis- 
tance of 127 miles, Like the Marconi system, the Braun 
and the Slaby-Arco systems secure, /o a certain extent, secrecy 
of communication by means of syntony, obtained, as we 
know, by placing the coherer at points where the pressure is 
at its maximum for a certain length of wave. The length 
of wave from the transmitter is made to vary by working on 
the capacity and the self-induction coil of the closed dis- 
charging circuit, which is closed metallically in the Braun 
system and by the earth in the Slaby-Arco system. 























Fic. 2. 


the terminals of the primary of the transformer, probably in 
order to accentuate at this point the production of a ventral 
segment of the intensity of the wave. 

Fig. 3 represents the complete set of Braun transmitting 
and receiving apparatus. By means of this apparatus 
Messrs, Siemens & Halske have been able to communicate 
over very great distances, in particular between Heligoland and 
Cuxhaven—about 70 km. 

The latest adaptation of the Slaby-Arco system is shown in 
figs. 4 and 5, The transmitter consists (fig. 4) of a circuit 
constituted as follows: Earth, self-induction coil, condenser, 
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Fig. 4. Fic. 5. 


self-induction coil, earth. The antenna is connected with 
the ball of the oscillator, which is connected to earth through 
the self-induction coil. The receiver is similar. It is shown 
diagrammatically in fig. 5. An antenna ends at the earth 
directly, on the one hand, and on the other goes through a 
coherer and a condenser. The circuit of the coherer is com- 
pleted by a battery and a relay, as is seen in the figure. 
Messrs, Slaby & Arco introduce between the antenna and the 


Fia. 3. 


IS LIGHTNING OSCILLATORY ? 


TueERE has been a considerable amount of controversy 
among physicists about the nature of the electric discharge 
ina lightning flash. Dr. Lodge has maintained that the con- 
ditions are the same as produce the oscillatory discharge 
in the Leyden jar, and that therefore the electric current in 
the lightning flash is oscillatory. Experimental evidence, 
however, has not lent much support to the oscillatory theory, 
and a recently published paper* by Dr. Walter, of Ham- 
burg, shows that in numerous lightning flashes which he has 
photographed by a special apparatus, the discharge is not 
oscillatory, but intermittent and unidirectional. 

It has long been known that a single lightning flash can 
be shown to consist of a number of separate discharges fol- 
lowing the same path, by the simple device of moving the 
camera while a photograph of the flash is being taken. In 
these experiments the camera was moved by hand, and as the 
movement was irregular, no accurate estimate of the interval 
of time between successive discharges could be formed by 
measuring the distance between successive images. Dr. 
Walter has overcome this defect in the experimental method 
by rotating his camera at a uniform rate. 

The photographic apparatus consisted of a camera mounted 
on a vertical axis, rotated at a uniform rate by clockwork. 
The connection between the axis and the camera was not 
rigid, but frictional, so that the lens of the camera could be 
directed by hand to the part of the sky where the lightning 
flashes were passing. A wide angle lens of the double 
anastigmatic type was preferably used, but good results can 
be obtained by an ordinary lens with a small stop. The 
plate used was 9 x. 12 cm. (corresponding to our quarter 
plate), and two change boxes, each containing 12 plates, 
were included in the outfit. The observations were made 
from a small hut erected on the roof of a high building. 
The hut was provided with four hinged windows directed to 
the four points of the compass. Only the window from 


* Physikalische Zeitschrift, I1I., No. 8, pp. 168—172, 
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which observations were being made, was opened, so that the 
observer was sufficiently protected from rain. 

Fig. 1 is a photograph of a lightning flash taken by 
Walter’s apparatus. It is evident that the flash consisted 
of three separate discharges. But the important point to be 
noticed is that the time interval between the first and second 
discharge is much less than the interval between the second 
and the third. When calculated out from the data of the 
apparatus, the time interval between the first and second dis- 
charges is found to be 0-042 second, and that bitween the 
second and third 0:11 second. This excludes the possibility 
of the discharges being oscillatory, because in that case the 
time intervals between successive discharges would have been 
equal. Another point to be noted is that a nun.ber of short 
branches shoot out from the line representing the first dis- 
charge, but none from the second and third, This curious 
phenomenon is explained by some interesting experiments on 
the formation of the electric spark of an induction coil, made 
by Walter in 1899." It was shown by these experiments 








Fig. 1 —PxHotToGraPyH oF LIGHTNING FLasn, SHOW!NG THREE 


Separate Diz-cuanGceEs, 


that the electric spark does not jump across the air gap at a 
single leap, but by several progressive attempts, starting from 
both electrodes, like cracks made by driving wedges 
from opposite sides into a block of wood. Hach 
blow of the hammer, corresponding to each impulse 
of E.M.I*. from the induction coil, sends the cracks a little 
further into the wood till they meet, when a clear line of 
cleavage lies through the block of wood. Just in’ the same 
way the cleavages in the ether caused by impulses of E.M.F. 
in the coil, or in the electrified cloud, gradually approach till 
they mect, thus forming a conducting path through which 
the complete discharge takes plaice. All subsequent dis- 
charges follow this path, and hence the exact similarity in 
form of the paths of the suecessive discharges, as shown by 
the photograph. The branches are formed by the positive 
incomplete discharges while they are foreing their way 
through the dielectric to meet the negative discharges, on 
which, curiously enough, no branches are found. After the 
path has been completed the branches disappear as the line 
of least resistance is now through the completed path. 

In some cases, Walter found as many as SIX separate dis- 
charges in one flash, fig. 2. The time intervals between 
these successive discharges are, as in the former case, very 
unequal. They are, as calculated from the photograph :— 
O'151, O'}OGS, U'07T5, O19, and O°103. Any revular oseil- 


"led, Ait Vol. 68, p. 776, a.p. 1899 
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lation of electric currents between the cloud and the earth 
is here out of the question. 

Another significant fact shown by this photograph is that 
the second and sixth discharges are very much brighter 

















Fic. 2.—PHoroGRavu sHow1INnG Sr1x SEPARATE DISCHARGES 
IN Oni Frasu. 


than the rest. With regular oscillations there ought to be 
a gradual falling off in brightness, due to damping. 

An examination of the photograph shows that the double 
photograph of the land-cape was due to these two brightest 
discharges. The multiple views of the landscape are often 
a vauab'e indication of the presence of multiple dis- 
charges, when the multiple discharges themselves, owing to 
their being concealed by a cloud or for some other reason, 
are not Visible on the photograph. 

Walter is of opinion that in almost all cases where a dis- 
charge takes place between a cloud and the earth the cloud 
is positive to the earth. Te is willing to admit, however, 
that the positive discharge may in a few cases be from the 
earth to the cloud ; but in that case the discharge shows no 
lateral branches. 

Dr. Walter’s investigations are not only of great theoretical 
interest, but they ought also to be of considerable value in 
the design of lightning conductors. The tendency of the 
positive discharge to strike out laterally, and the absence of 
this tendency in the negative discharge, form an unexplained 
phenomenon which must be closely related to the funda- 
mental nature of electricity. It also appears to indicate that 
lateral discharges from lightning conductors only take place 
when a great resistance is interposed in the path of a positive 
discharge. 








REVIEWS 


Primary Balleries.. By W.R. Cooren, M.A, Base. London : 
Hlectrivian Printing and Publishing Company. — Price 
10s, Gd. 


‘Time was when primary batteries were practically the 
universal generators of electric currents. The only engineers 
who used them were those connected with land and sub- 
marine telegraphy, to whom the cost of the energy supplied 
was of no moment. 

With the advent of the dynamo, and_ the subsequent 
extension of electrical applications to all branches of 
engineering, the primary battery sank into a very sub- 
ordinate position. A still heavier blow’ was ad- 
ministered when the accumulator arrived, and it seemed, 
for a while, as if primary cells must slowly disappear. 
But the danver has, in some senses, acted: like a tonic. 
Many new and good forms have been designed in the last 
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12 years, and we have further evidence of their vitality in 
the publication of a new book devoted entirely to them. 

Mr. Cooper’s work contains 317 pages, of which 40 are 
devoted to such questions as local action, polarisation, &c., 
x0 to the general theory, while the rest describe the con- 
struction, working, and testing of a large number of the 
commercial forms. The cells described are classified under 
the heads of (1) non-chemical cells and thermopiles, (2) one- 
fluid cells, (3) two-fluid cells, (4) dry cells, (5) standard cells, 
() carbon-consuming cells. 

The general theory of voltaic action, and the thermo- 
dynamical equations of Kelvin and Helmholtz are very 
lucidly explained. The long controversy on contact force 
wvrsus Chemical affinity is fairly well summarised. But the 
reader who hopes to get a definite standpoint will be dis- 
appointed. Mr. Cooper is determined not to commit himself, 
and declares that the whole matter is largely a question of 
definition. This may be true,-but there is no doubt that 
most important questions surround the whole subject, and 
are worthy of the varied work which has been done by the 
controversialists. Indeed, many of them will probably spring 
up again and lead to fruitful developments. One or two 
pieces of recent work are omitted. Thus, Galt’s research on 
ihe heat of formation of alloys of zinc and copper, and still 
nore, that of Baker on the same subject, ought to have been 
mentioned along with that of J. B. Taylor (p. 74). 

[onisation, electrolytic conductivity, osmotic pressure, and 
Nernst’s electrolytic solution pressure are all expounded in a 
way which will make them easy to understand. 

The section which describes the various cells is interesting, 
largely because it gives discharge curves of many com- 
mercial forms. These ought to give more precise ideas of 
‘ieir working powers than are generally possessed by those 
who use them. 

In the case of the bichromate cell, there is a discussion of 
tue use of commercial chromic acid instead of the salt, the 
conclusion being that the acid is preferable. The summary 
omits to notice one strong argument in favour of the acid— 
it does not permit the potassium chromium alum crystals to 
form. These are often very difficult to remove after heavy 
work, This section would have been further improved by a 
d:seription of forms of bichromate which are used for heavy 
hell work and by some of the railway companits. 

The account of various Leclanché cell forms is very good. 
()f dry cells much detailed information is given, and dis- 
charge data are tabulated. 

The chapter on standard cells is one whose importance is 
already great and will probably increase. The construction, 
behaviour, and value of nearly all are fully described. 

The last chapter, on carbon-consuming cells, ought to be 
carefully studied. The results up to the present are 
wofully disappointing, but the possibility of a direct 
production of electric currents from carbon is so important 
that every young electrical engincer ought to have some 
sense of the position. It ought not to be forgotten that in 
many ways a good primary cell is more efficient than most 
other devices, and if the element consumed were as cheap as 
carbon, the primary battery would leap into a largely 
extended use. On paper, it is possible for it to become a 
competitor with the engine and dynamo. 








THE OUTSIDE LABOUR QUESTION. 


By JAMES WHITCHER. 





(Continued from page 584.) 
Iv is outside work that suffers the brunt of the loss and 
inconvenience resulting from the untoward developments 
‘long these lines. From the point of view of economy and 
efliciency, the handy man should be a recognised and 
respected institution on outside contracts and work ; but 
‘here is a strong and virulent intention abroad to crush him 
out altogether. A contractor for erection work of any kind, 
ought in reason to have full unfettered freedom to execute 
the multifariuus items of the contract, in the way that 
seems most satisfactory tohim. Sub-letting, particularly of 


trifles, with the consequent infliction of extra profits, is 
against alleconomics. A handy man, having two or three 
trades at his command, could help him through these 
difficulties with greater expedition and convenience generally, 
and in a more satisfactory manner to all concerned. It is 
the just and natural way of meeting the need ; for it is the 
one most saving of waste, such as the undignified idling 
about of skilled men waiting to follow on other trades, or 
the other expedient of sub-contracting at the excessive rates 
inevitable. Apropos of this, we sometimes find, for example, 
engineering or electrical contractors, in the unfortunate 
predicament of having to let out such work, say, to the 
building contractor, without the least power of controlling 
the price. Often, indeed, there are most unjust stipulations 
to this effect in architects’ and engineers’ specifications. 

It isnot to be argued that a well constituted man cannot 
easily master more than one trade. Intelligent manis an 
animal of greater capacity than that. Besides, it is not as 
though it were manufacturing or continuous repetition work 
that were required of him. There the machine-like action, 
regularity, and certainty only acquired by narrow specialised 
efforts, may be essential ; but here a broad adaptable kind of 
skill is called for. In fact, handy men of really useful type, are 
perfectly possible creations ; and they are more valuable than 
specialists for the purpose, having a far better general idea 
of what is to be done, and how best to do it. Seriously, we 
must not lose the handy man ; every effort should be made 
to preserve him, at least for outside work. 

A great deficiency in most outside trades, is an efficient 
and comprehensive system of awarding credentials to the 
workmen. If such a system is advisable anywhere, it is so 
here. Close and effective supervision being so often 
impossible, credible assurance of proper skill and honesty in 
a man is especially necessary ; yet it can seldom be obtained. 
Moreover, the very nature of the work makes a constant 
changing of men a necessary evil. Nothing like the 
continuous settled employment possible in a workshop or on 
stationary works can exist here. A large proportion of the 
workers in a trade must float about from employer to 
employer, as the fortunes of business fluctuate between them. 
Thus a double worth attaches to a recommendation honestly 
and judiciously made, in terms commonly understood in the 
trade; and it ought never to be denied when deserved. 
Likewise, the exhibition of full credentials should be an 
essential preliminary to employment. Haphazard methods 
of taking on men lead to incalculable loss—not so much, 
perhaps, in the mere loss occasioned by faulty work, bad 
timekeeping, and other dishonesties, as in the injury to 
reputation, and the spoiling of confidence and goodwill. A 
firm may spend years building up a connection, which 
can be shattered by a few bad workmen in a tithe 
of the time. A wise employer will do much to preserve 
around him a staff of known workers, rather than 
run the risk of dependence on casnal assistance. ’Tis 
a sorry plight to be in to be forced by urgent need to 
take on any drunken rapscallion that offers ; but that is 
often the fate of small firms. The remedy is to promote 
by combined efforts, some equitable scheme of interchanging 
men, and of drafting their credentials. It is in the interests 
of the men also to support such a movement; because it 
would practically ensure constancy of work to the good and 
skilful worker, and relieve him from the frequent coming 
into competition with the scum of his trade; which, of 
course, floating always on the surface, is readier to the 
scoop. 

The direction and supervision of outside workers is of 
large consequence. Under the segis of a model foreman all 
the difficulties we have been discussing go far to disappear. 
But the model foreman is a rarity, and in any case he would 
be wasted upon much of the work to be done. For there is 
no cutting him up into little bits and distributing ; his con- 
tinuous presence is the essence of his efficiency and power. 
The model foreman besides possessing a knowledge of his 
trades, at once intimate in detail and comprehensive in 
scope, must be a man of authority and tact sufficient for the 
culture of sweet settled contentment among his good workers, 
and for the sowing of thorny unrest amid his bad. He must 
be a rigid timekeeper and disciplinarian, decisive and just, 
and have a keen insight into various human natures and 
intellects; so that he may grasp the workings of each indi- 
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vidual mind under him, and promptly accommodate his 
direction and treatment to suit. A combination of all these 
talents is something to be prized, and is really for better 
things than the detail governing of a few men. 

In fact, he is something that need not be reckoned upon 
in practice. It is necessary to compromise with simpler 
qualities, selecting those of greater service and least dis- 
pensable, and accounting for the others by other means. A 
good and real capacity to direct is one of those to be most 
sought for. It is not a common gift. Many men, particu- 
larly among the ranks of employers, over-estimate their 
ability in this respect ; and blind to the real cause, they blame 
their men for faults which originate solely from bad and 
insufficient dizection. Instructions ill put and ill under- 
stood are responsible for many disastrous failures; and there 
is not given to every man, either the power of lucid 
explanation, or the insight to see that he is understood. 
Viewed from some standpoints, the stupidity of man is phe- 
nomenal. The man doomed to lead in technics, has no idea, 
in the initial crudity of his experience, of how difficult it 
may be to be understood of modern makes of artisans and 
labourers. Afterwards he learns, and becomes from hence- 
forth, crucified on the cross of explaining simple things to 
simpler minds. 

To direct well, it is important to know and read the mind 
one is attempting to guide. One must be sure the instruc- 
tions are assimilated, especially if one is a person of considerable 
authority. Tosuch, men have a fatal habit of protesting they 
know, for fear they shall appear simple and stupid ; and they 
trust to luck, or their chance of receiving supplemental informa- 
tion from others. Unless one can detect and guard against 
such trickery, it is better not to undertake the task of direc- 
tion. Moreover, it is essential to be able, if need be, tu 
direct in full detail. The man who can do things himself, 
and whose men know it, usually gets them done well, even 
when he doesn’t take particular interest in them. It is 
comparatively seldom that he gets troubled with cock-and- 
bull stories to account for failures. On the other hand, the 
man whose practical knowledge is suspected, becomes a 
regular butt for them. 

A good foreman should be treated with every considera- 
tion. He may need effective supervision, and keeping up to his 
work ; yet it should not be forgotten that he is a person of 
trust, not a mere scapegoat, to be burdened with blame for 
every mishap, and scarcely thanked for success. If he is 
worthy, he must suffer a good deal of wearing anxiety over 
his work, and he scarcely needs vexing more. He should 
not be wearied by much overtime, nor deemed able to main- 
tain proper vigilance for 11 or 12 hoursaday. His authority 
should be stiffened by every reasonable means possible to his 
employer ; and care should be taken not to undermine it by 
any unconscious act. In short, he wants help and encourage- 


ment, and generous incentive to put his soul into his work, ' 


und to be free, in reason, from overtaxing and rushing tactics 
that may put him off his balance. Rush your mechanical 
workers as much as you like, but spare your headpieces, if 
you would be smart and wise. Your ganger, of course, 
whose duties are mainly disciplinarian, does not come under 
these remarks. Keep your foremen’s goodwill; don’t have 
men with grievances about you ; remove either the men or 
the grievances. 
(To be concluded.) 








CORRESPONDENCE. 


Musical Glow Lamps. 


Can any of your readers supply me with an explanation 
of the following phenomenon ? 

A 1-1.P. gas engine is driving a 50-volt dynamo supplying 
about 10 amperes for private house lighting. The armature 
of the dynamo is toothed and emits a loud hum. The whole 
plant is in an outhouse isolated from the main building. In 
i room at the other end of the house is a plain pendant with 
three lights and an opal shade. The engine and dynamo 
ure quite inaudible in this room until the light is turned on, 
when by placing the ear close to the fitting the hum of the 


ee 


dynamo and the beat of the gas engine can be distinctly 
heard. This is evidently an electrical’ effect, as it is onl 
perceptible when the current is on. I may add that the 
note which the opal shade gives when tapped is not in unison 
with the note of the dynamo. I shall be glad to have this 
explained if you consider it of sufficient interest for insertion 
in your “ Correspondence ” column. 


London, April 12th, 1902. 


[The effect described by our correspondent seems to be 
akin to the reproduction of the hum of the alternator in 
alternating current arc lamps, &c. Perhaps there is a loose 
contact in one of the lampholders of the three-light pendant, 
which, if not causing an actual arc, produces a considerable 
local rise of temperature, which might account for the 
phenomenon.—Ebs, Exxc. REv.] 


E. Leslie M. Allen. 





500-Volt Electric Shocks. 


From remarks made privately to me, with reference to my 
letter on electric shocks in your issue of 28th ult., I have 
evidently not made myself sufficiently clear. I do not claim 
to be a living example of the incorrectness of Ohm’s law, 
nor do I wish to be taken as a close rival to the copper con- 
ductor. I am quite aware that the current will be regulated by 
the resistance in circuit. Therefore, perhaps the enterprising 
party who so kindly gave me the kw. flowing will make 
another effort, when I say that, I do not for a moment sup- 
pose that the No. 22 copper fuse was blown by current 
passing through my body alone, but by an arc set up by the 
same. The shock was received from the ends of a 35/40 
flexible wire connected to a lampholder plug. This does 
not in any way alter my contention that the current passing 
was considerable (consistent, of course, with the high resist- 
ance in circuit), and to prove this, I may say that large 
blisters were raised at the points of contact, and the strands 
of the flexible wire visible in black lines for more than a 
week afterwards, which I am personally inclined to think 
would require more than the fraction of an ampere to accom- 
plish. My intention was not to go into details of how the 
shock was received, but to endeavour to prove that a fatal 
shock may be received by contact with a lower pressure than 
500 volts. Ido not for a moment wish to convey the idea 
that 500 volts must therefore prove fatal, nor do I wish to 
say 220 volts alternating is very dangerous; but what I do 
say is, both are best left alone at times, and under certain 
circumstances, as I believe had I remained in circuit long 
enough, it would have proved fatal. I may add that at times 
I would handle the same circuit without fear of any serious 
shock, Should this meet the eye of the party who so kindly 
gave me the Kw. as mentioned above, he will now be able to 
give me an amended estimate; but before putting him to 
the trouble, I would like to say the lowest or any estimate 
will not necessarily be accepted by me as correct, as I do not 
know, and I expect he is about as near as I am to, the actual 
value; but this is immaterial, as it seems to me the question 
is what is the lowest voltage that can, under any conditions, 
prove fatal ? 


London, March 9th, 1902. 


W. F. Stamp. 





As there seems to be an impression in some quarters that 
500-volt circuits—power, not primary battery—are quite 
harmless, I should like to bear out Mr. Vezey’s opinion. 

I think that anyone who has had any experience with live 
500-volt circuits, with a power house behind, will agree that 
they do demand a certain amount of respect. 

I have had several unpleasant reminders myself, and seen 


some nasty accidents with 500 volts. 
Testing Engineer. 





Prof. Thompson on Patent Law. 


Having been out of town, I have but just seen your issue 
of March 28th, and I find an Editorial Note in which there is 
a considerable misapprehension of the proposals I have made 
as to the amendment of patent law. I have certainly not 
proposed to extend the period of provisional protection to 
two years. My proposal is quite compatible with the entire 
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ubolition of “ provisional protection.” What I want to see 
is the extension of the “exhibition clause” of the existing 
patent law from six months to two years, and its enlarge- 
ment to cases of exhibition before any of the learned or 
scientific societies. You also misunderstand my reference to 
the late Prof. Hughes. As the law stood, and stands to-day, 
lie had to choose between either patenting or exhibiting to a 
society. He deliberately chose the latter. What I urge is 
that no man ought to be put into this dilemma: that the 
circumstance vf his having exhibited his invention at a 
certain date to a scientific society, ought not to invalidate 
his subsequent right to apply for a patent for the same ; but, 
that on the contrary, the very fact of such exhibition ought, 
1s in the United States, to be accepted as evidence of his 
liaving actually been at that date in possession of the 
invention which he seeks to patent. A man does not lose 
his copyright in a book because he publishes it. Then why 
should the law disallow his copyright to an invention because 
he publishes it? In one case the law very equitably assumes 
that a man’s brain work is his own. Why, in the other 
case, 8h uld it proceed on the inequitable assumption that it 


‘s not his own ? 
Silvanus P. Thompson. 


Wes: Il..mpstead, April 12¢h, 1902. 





Nlectric Wiring Methods of To-day, with Special Reference 
to Conduit Systems. 


Under the above heading, Mr. Bathurst, in your last issue, 
now appears as the champion of a special quality unlined 
ube, to wit, ‘ Armorduct,” which he modestly refrains 

vom offering as the solution of the wiring question, while 
 xtolling its advantages “to show the possibility of good 
onduit construction at a price but slightly higher than that 
»revailing for the cheap work now being done.” 

Mr. Bathurst at length acknowledges that his commercial 

struggles to secure recognition of lined iron pipe have taught 
im that the requirements of scientific perfection must be 
blended to suit prevailing -cofmmercial conditions, hence his 
onversion to the unlined pipe, which, in days gone by, he 
vas wont to portray as fused by internal arcs and disfigured 
hy unsightly burrs, not to mention endless other objections 
‘o its use in installation work, many of which are set out in 
his paper “The Prevention of Fires Due to Leakage of 
ijlectricity,” in which he severely criticises the views of 
those advocating the use of the plain iron pipe, telling them 
that their main argument of low first cost does not hold if 
regard is given to uninterrupted service and to the future. 

Truly, one is compelled to agree with his remark that 
* change and progress in the electrical world are irresistible ” 
when they show Mr. Bathurst the crookedness of his former 
leanings, and induce him to forsake the “ idealism ” of the 
lined for the “ realism ” of the unlined ; or, in the language 
of business, he has learned that it is more remunerative to 
supply what is actually demanded than what in his opinion 
should be required. , 

There is a second lesson, one which Mr. Bathurst has not 
yet, learned, viz., that it is not only unnecessary but unwire 
policy to depreciate the value of successful competing 
systems in order to extol by contrast the virtues of that 
which happens for the time being to be his special system. 

I hold no brief from the Birmingham rolled-steel tube 
inanufacturers to defend their policy in manufacturing tubes 
for conduit wiring work, but I fail to see any valid reason 
why such tube, when used for this purpose, has not every bit 
as much right to be designated “electric conduit” as a 
glorified gas tube has to be designated “ armorduct.” 

The supreme contempt Mr. Bathurst intends to convey 
by the words “ Brummagem-made” close-joint tubes is not 
apparent to anyone who knows that Birmingham is the seat 
of the industry, and whatever “ Brummagem-made” may 
imply when used in connection with certain manufactures of 
that city, it can only have one meaning when applied to 
iron and steel manufactures, and that is far removed from 
what he intended to convey. 

Mr, Bathurst’s next remark that the seam in close-rolled 
tube is brought up so close that when painted it is “likely” 
and “liable” to deceive inexperienced buyers is too absurd 
to be taken seriously ; but it is distinctly unfair to make 


such insinuations without a shadow of evidence to support 
the idea that manufacturers ever had any such intention. 
But even presuming an inclination to deceive, the folly of 
conducting business on such lines is too apparent for a 
moment’s consideration. 

Mr. Bathurst proceeds to contrast the cold bending of the 
rolled tube with that of his special gas tube, and, needless to 
say, his verdict is in favour of the latter, which, although 
made of a “ special quality steel,” can, he tells us, be readily 
bent cold up to 14 in. internal diameter ! 

Space will not permit of my replying to all the alleged 
defects of rolled stéel tubing for conduit wiring, but its 
four years’ record is not altogether a bad one; and as we 
live and learn by experience, it may be that in the not far 
distant future Mr. Bathurst will find that the “ requirements 
of scientific perfection” must yet further bend to the 
practical requirements of to-day. 


L. M. Waterhouse, A.M.Inst.C.E. 





Qutside Labour. 

Mr. Whitcher’s masterly and altogether just denunciation 
of the wholesale iniquities of those engaged in outside elec- 
trical work is timely in the extreme, and, as an unfortunate 
member of the class alluded to, I shall heartily welcome any 
practical result which may be effected by its publication. 
The amount of corruption exercised in the directions named 
is sufficient to appal any right-thinking and conscientious 
workman. 

I should like to emphasise, through the medium of your 
paper, the extreme perniciousness of the example set to the 
lads engaged in the trade. Most boys on leaving school are 
imbued with a more or less keen veneration for honour, but 
this is almost inevitably compelled to succumb to the power 
of the untoward influences brought to bear upon them by 
the dishonest workmen with whom they are called upon to 
associate. 

I well remember my own experience in this direction. 
Brought up by conscientious, upright parents, I entered upon 
my work with every determination to do the right thing by 
my employers. The consequence was that I was soon 
regarded as a “ little prig,” and every organised effort was 
made to undermine my resolutions. This was done with the 
approval, nay, positive assistance of the foreman, until my 
life was more or less a burden to me. Familiarity with 
these malpractices slowly, but surely, led to a contempt, #.., 
indifference, and, had I not pulled myself up by a supreme 
effort, I might soon have out-Heroded the veriest Herod 
amongst them. 

Something ought surely to be done to mike it less diffi- 
cult for apprentices to maintain their integrity. 

Harry Payne. 





London County Council Contracts. 


A few weeks back you published a report of a meeting of 
the above Council, at which a large contract for steel rails 
was given to a Belgian firm. Two of the members of the 
Council implied that the cheapness of the Belgian rails, as 
compared with English, was due to the wages clauses 
attached to the conditions of contract which stipulated for 
trade union rates, and fair conditions of production. One 
member stated that the British employer was the goose that 
laid the golden eggs, and the eggs were the workmen’s 
wages. That trade unions are driving the work out of the 
country, by compelling the masters to pay a minimum standard 
wage, seems to explain why the contract went abroad in a 
delightfully simple manner. This attitude was also taken 
up by one of your contemporaries. 

The altogether unfair and biassed deductions on this and 
all other questions relating to municipal work, the cham- 
pionship of vested interests, without due regard to the 
interests of the people as a whole, the holy horror of any- 
thing which appears to abrogate that first (?) great law of 
business ethics, viz., “freedom of contract,” as indulged in 
by the electrical press, calls for a few brief but plain facts on 
the other side. 

Now the reason for this order going abroad has 
nothing whatever to do with labour’s wages. It is chiefly 
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due to the excessive railway rates levied by monopolist 
railway companies, and the excessive royalties paid to non- 
producers in England, as compared with those in Belgium. 

In 1896 the British Iron Trade Association issued a 
report dealing with these questions, which conclusively 
showed that the wages paid in Belgium and Germany were 
practically equal to those paid in England, and that the 
conditions of labour were the same. This, after a deputation 
had personally investigated matters for themselves. Then, 
as to carriage: here monopolist railway companies charge 
10s. per ton for 130 miles, while in Belgium this distance 
would cost about 3s. 6d. The same applies to shipping 
charges. Goods sent from Antwerp to Calcutta vid London 
were charged 10s. per ton, while the same class of goods 
sent direct from London to Calcutta were charged 15s. 9d. 
per ton. 

In the case of mineral royalties, the facts range themselves 
on the same lines. 

Sir Christopher Furness, in the March Pall Mall Magazine, 
gives some startling facts on this question. The royalties 
on steel rails are as follows :—11d. per ton in France, 83d. 
per ton in Germany, 5s. 6d. per ton in England. The 
royalty on coal is also very much higher here than abroad, 
as the report above referred to shows. 

Now, taking the figures supplied in this report, and 
applying them to this County Council contract for steel rails, 
we find that the carriage and mining royalties paid on 
Belgian rails delivered in London would be about £975, while 
on British goods, if obtained from the Cleveland district, 
they would total £6,750, a balance against British rails on 
carriages and royalties alone of £5,775. This goes to 
explain a large portion of the £8,721 10s. 8d. in favour of 
the Belgian rails, and this is the burden England is saddled 
with, not a burden imposed by the wealth producers as so 
often stated. We must keep the work in England, and I 
suppose the electrical press and the members of the 
Council referred to would suggest that to do this we must 
still keep on paying these parasitic royalties and heavy 
freight charges ; but cut down the workers’ wages till we 
can compete successfully with foreigners. Tis written 
“ The labourer is worthy of his hire,” but, says the business 
man, not when he interferes with “freedom of contract” 
between his master and himself, which is a very great crime. 
Royalties paid to idleness and burdens inflicted by railway 
companies are, of course, nothing. 

Justice. 


The Crawford-Voelker Lamp. 


I note your comments in the current issue of the 
ExecrricaL Review with respect to the Crawford-Voelker 
lamp. In the first place, I desire to say that the Crawford- 
Voelker lamp is not at the present time being manufactured 
at a factory, but is the product of a laboratory. It will be 
several months before these lamps can be supplied to the 
trade. 

The reason why we have not been able to furnish lamps 
as arranged for with you is because we have been mannfac- 
turing a large quantity for tests in another country. These 
lamps are of a different voltage from what we expected to 
supply to you. 

Owing to the great demand for 200-volt lamps in this 
country, it has been thought desirable to have the lamps for 
your test of this voltage. The demand on us for lamps to 
carry out our contracts elsewhere, together with the illness 
of Mr. Voelker, and the very limited facilities for turning 
out lamps at our laboratory, furnish an explanation which [ 
think is in every way reasonable. It is the intention, 
notwithstanding the fact that you have seen fit to unfavour- 
ably criticise the proprietors of the lamp, to give you every 
facility for testing the same. 

I greatly regret that before making the comments of the 
nature shown by your article, you did not either call me up 
on the telephone, or write to me resjecting the matter, as [ 
should have been very glad to have given you an 
explanation. 

We appreciate the interest of the ELEctricaL Review, 
and the value of its opinion, but the work in connection with 
the development of the lamp having cost a large sum of 
money up to date, we have felt that it is quite proper for us 


to first carry out the contracts made with parties who purpose 
marketing the product. We will be prepared, however, for a 
check test with Colonel Holden and yourselves in the very 
early future. The test of the 110-volt lamps could have 
been carried out at any time within the last three months, 
and, in fact, other tests on this voltage have been concluded. 


; F. Z. Maguire. 
London, April 15th, 1902. 


[Our correspondent’s “intentions” are manifestly good ; 
what we have complained of is the lack of performance. As 
to the propriety of carrying out the contracts referred to, we 
offer no criticism ; we are concerned only with the question 
—will the said parties market the /amps, or will they 
market shares in a limited company? In the latter case, we 
once more urge the importance to the public of an authori- 
tative investigation into the merits of the lamp before any 
fresh prospectus is issued.—Eps. Enxc. Rev. ] 





Earthing the Middle Wire. 


I should be glad to have the opinion of your readers on 
the following method of “earthing” the middle-wire of a 
three-wire system. 

The earth connection is made through an ammeter in 
series with a fuse, the two being shunted by a lamp, which 
can be short-circuited by a switch (see figure). If an 


MW 








M W, Middle wire; A Ammeter; L, Lamp; F, Fuse; s, Switch; 
E, Earth plate. 


earth develops on the system, which would damage the 
ammeter, the fuse blows, and the connection to earth is 
maintained through the lamp, which will indicate a bad 
fault by lighting. 

If it is desired to burn out the fault, the switch is closed, 


which puts the middle wire direct to earth. 
H. J. 


Overhead Mains. 


Although I have been a constant reader of your valued 
paper for many years, I have never ventured to air an 
opinion on the various correspondence appearing therein 
from time to time. In this case, J, like Mr. Hadteld, have 
been specially interested. I can well remember Mr. Roberts 
commencing his career as an electrical engineer, and great 
credit is due to him for the manrer in which he has worked 
and risen. If it is the same Mr. Harriss, I can remember 
his coming to Eastbourne to take charge, for the first time, 
of a lighting station in 1888 ; and, lastly, I have most vivid 
recollections of Mr. Hadtield and Durban electric lighting 
by overhead mains (old style). Evidently Mr. Ruberts has 
not experienced anything respectable in the shape of a 
thunderstorm, or he would nov be quite so enthusiastic on 
bare overhead wires. One really decent storm will change 
his opinion, as it did mine; and he would have done well to 
have taken his cue from Mr. Hadfield. My experience with 
overhead wiring commenced in 1884, and I am at work on 
it now. During the interval I have seen and superintended 
the erection of many scores of miles, and places that 
Mr. Roberts refers to in the sweeping word “ colonial,” such 
us Johannesburg, Cape Town, Durban, Melbourne, Sydney 
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Broken Hill, Hobart, Launceston, Dunedin, and many other 
places too numerous to mention have come under my notice, 
and I cannot call to mind one instance of town lighting by 
means of overhead bare or covered wires that has appealed 
io my mind as satisfactory, more especially in the Colonies. 
(n the other hand, [ have seen some capital installations of 
overhead systems on many mines and works, where appear- 
ances count for nothing, distances are short, constant super- 
vision is maintained, and ample spares are kept to meet the 
ravages of storm and lightning, which is answerable for more 
had language amongst electrical engineers in the Colonies than 
anything else I know of, and no doubt Mr. Hadfield would 
have to paint his thrilling stories with bad language, or they 
would not be realistic—I should mine. 

The motto I should advise Mr. Roberts to adopt is, 
 \Vhere possible, put them underground.” 


Thomas H. Parker, M.1.M.E., M.S.A., Ke. 


Vewton Hall, Middlewich, 
April 16th, 1902, 





Electric Welding. 


\ correspondent seeks information respecting the use 
of the electric are for filling up holes in steel castings. 
“\Vhere is the process in use? Can it be successfully 
applied in the case of cast-iron and gun-metal ? ” 








LEGAL. 


IsAACSON AND WIFE v. New Granp THEATRE. 


Tir case came before a Divisional Court of King’s Bench, composed 
of the Lord Chief Justice, Mr. Justice Darling, and Mr. Justice 
Channell, on Wednesday last week, on the appeal of the plaintiffs 
from the judgment of the Deputy-Judge of the Westminster County 
Court, giving judgment for the defendants. Mr. Moyses appeared 
for the appellants, and Mr. Minton Sennhouse for the respondents. 

it appeared from the statement of Mr. Moyszs, in opening the 
case, that the action was brought by the plaintiffs, the parents of a 
young man who was killed in the course of his employment, under 
the Employers’ Liability Act, combined with Lord Campbell’s Act. 
The learned counsel stated that the New Grand Theatre at Clapham 
Junction was the property of, and was worked by the defendants. The 
action was heard on December 16th, and after a hearing which 
occupied the whole day, the learned Deputy-Judge held on a sub- 
mission made on behalf of the defendants that the deceased man 
was not a workman within the meaning of the Act. That was the 
only pint involved in the appeal. The short facts were these :— 
The New Grand Theatre Company had their own generating 
machinery, by which they generated their own electric light. The 
deceased man, with two others, a stoker and assistant engineer, 
was left in charge of the machinery, his wages being £2 2s. a week, 
plus overtime. There was over the deceased man a man named 

Rayner, who was the superintendent and manager of the engineering 
works of the theatre, and also of another theatre which 
iclonged to the defendants. The deceased man met with his 
death by falling down a sump or hole full of scalding water 
during the course of his employment. The father of the 
deceased man was the stage manager of the theatre, and 
he and wife brought the present action to recover damages from 
the defendants under the Act, he having contributed a weekly sum 
tv the support of the home. At the trial, Rayner, who was an 
clectrical engineer, was called, and said that the deceased man was 
working under his orders in connection with the electrical or 
engineering works at the theatre. He engaged the deceased man 
as a practical fitter with electrical knowledge. The learned counsel 
said that at the trial he was taken by surprise when the point was 
taken by the defendants, after the plaintiffs’ case was closed, that 
the deceased man was not a workman within the meaning of the 
Act. The learned Deputy-Judge declined to allow Mr. Rayner to 
be re-called to explain what the duties of the man were, and would 

ct allow the case to go to the jury at all. He submitted that the 

Deputy Judge was wrong in not allowing the case to go to the jury. 
He contended that the deceased mar came within one of the 
definitions of “ journeyman artificer or handicraftsman,” in the 
ction of the Act, and therefore his parents were entitled to recover 

mpensation for his deatb. 

The Lord CuteF Justice observed it did not follow that because 
‘man was a competent engineer and in charge of engineering works 
le did not come within the terms of the Act. 

Mr. Justice Dartina said he noticed from the evidence of Mr. 
ltiyner that that gentleman said that the deceased man was a 
prictical fitter with electrical knowledge, and that if he (Rayner) 
pointed out anything for the man to do he would do it. His Lord- 
uip did not think that the learned counsel could have anything 
much stronger than that statement in support of his contention. 

Mr, SmnnHousr, in support of the judgment in the Court below, 

hmitted that the deceased man did not come within the terms of 


the Act, as all the manual labour was done by the stoker and others, 
and the deceased man only superintended. 

In the result the Lorp CuigF Justicr, in giving judgment, said 
he expressed no opinion of what the ultimate result of the case 
might be, but he did not think there was sufficient evidence to 
enable the Deputy-Judge to hold that the deceased man was not a 
workman. He thought, therefore, it was not possible for them to 
say that the learned judge was right in coming to the conclusion 
that there was no evidence to go to the jury, and in order that there 
might be a real investigation asto what the position of the unfortu- 
pate man was, the case must go back for anew trial. The costs of the 
appeal and of the first trial to abide the result of the second trial. 
Mr. Justice Darling and Mr. Justice Channell concurred. 





British Power, LIGHTING AND TRACTION COMPANY 1%, 
GaRDNER Bros. 


In the York County Court last week this action, brought to recover 
from defendants, who are electrical engineers, of Burton-on-Trent, 
the value of a set of accumulators, &., was heard before Judge 
Templer. Mr. R. H. V. Wragge, who appeared for the plaintiffs, 
said that on December 10th, 1900, Mr. John Geo. Dixon, of 
Sheffield, a traveller in electrical appliances and agent for plaintiffs 
in Sheffield and district, obtained from one of the defendants, who 
were constructing a battery at Swinton, an order for a set of 
33 accumulators, the price agreed upon being £27 103. The articles 
were supplied, but subsequently the battery being out of order, 
plaintiffs sent over a man to put it to rights, and for this they 
sought to recover a further £5. Plaintiffs alleged that the cells 
they supplied had not been properly connected by defendants, 
which was the cause of the mischief. Defendants, on the other 
hand, contended that the accumulators did not do their work 
properly. 

According to the report of the case in the Yorkshire Hvrald, 
evidence was given by J. G. Dixon, the agent through whom the 
order was given, and he said that any electrical engineer who knew 
his business ought to have been able to fix the battery without 
instructions. The accumulators could not have got into such a con- 
dition if they had been properly used. 

SaMvuEL ScHANSCHIEFF, employed by the plaintiff firm, said the 
battery was not erected right at all, and there was no tester any- 
where about it. He had never known anyone work a battery like 
this without atester. If the plates had been suspended properly 
they would have worked all right. 

SrpneEy Cooper, called for the defence, said he did not put the 
accumulators together as they should have been, but it did not 
affect the working. He maintained that the work was done pro- 
perly. The owner of Swinton Hall was coming on them for com- 
pensation. No instructions were sent with the cells. 

His Honour: What do you say is the cause of the plates going 
wrong? Witness: Bad construction. Mr. Wracce: On your 
part? Wurtness: No, on theirs. 

His Honour: You constructed the cells badly, undoubtedly. 
You did not know the way to put them up; you put them up all 
wrong, and then complained to the firm who made them. 

Mr. WraGGe was going to address the Court, but his Honour said 
he need not do so. 

After hearing Mr. RicHarpson on the point whether he had 
jurisdiction in the case, his Honour said the case was, on the merits, 
practically an undefended action. The defendants could not throw 
the blame on the plaintiffs, because, when pressed, they actually 
offered to pay practically the whole amount. If anyone was to 
blame it was Mr. Gardner, who had taken the responsibility of 
putting these things together without having the necessary technical 
knowledge. The effect was disastrous. He would give judgment 
for £32 10s. with costs, and dismiss the counterclaim (for £50) 
with costs. 





PARLIAMENTARY. 


Exectric LicutinG ProvistonaL Orpers Bint (No. 3). 


On 11th inst. Electric Lighting Provisional Orders Bill (No. 3) was 
before the Examiner of Standing Orders, and the Standing Orders 
were found to have been complied with. The following provisional 
orders are confirmed by the Bill :— 

Abram.—Order granted to the Urban District Council of Abram, 
in the county of Lancaster. 

Holyhead.—Provisional order granted to the Urban District 
Council of Holyhead, in the county of Anglesey. 

Hucknall Torkard.—An order granted to the Urban District 
Council of Hucknall Torkard, in the county of Nottingham. 

Leyland.—Grant to the Leyland Urban District Council, in the 
county of Lancaster. Undertakers are allowed to charge 13s. 4d. 
for any amount up to 20 units, and 8d. per unit over that amount. 

Louth.—Provisional order granted to the Mayor and Corpora- 
tion of the Borough of Louth in the County of Lincoln. 

Penrath.—This 1s an order amending the Penrath Electric Light- 
ing Order, 1898, and extended the time for the purchase of the 
undertaking by the local authority from 28 years to 38. 

Saddleworth.—Provisional order granted to the Urban District 
Council of Saddleworth in the West Riding of the County of York. 
Clause 8 gives special power for the transfer of the undertaking to 
any company incorporated by any Act of this session relating to the 
Saddleworth and Springhead Tramways. 
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Springhead.—Order to the Urban District Council of Springhead 
in the West Riding of the County of York. This order contains a 
similar clause to that in the Saddleworth order, giving power to 
transfer to a company. 

Tyldesley with Shakerley.—Order granted to the Urban District 
Council of Tyldesley with Shakerley in the County of Lancaster. 

West Loughton.—Grant to the Urban District Council of West 
Loughton in the County Palatine of Lancaster. 





Exectric LigHTinc ProvisionaL OrpERS Brut (No. 2). 


Exectrric Lighting Provisional Orders Bill (No. 2) confirming 
certain provisional orders made by the Board of Trade under the 
Electric Lighting Acts, 1882 and 1888, came before the Examiner 
of Standing Orders of the House of Commons on 11th inst , and the 
necessary formalities were found to have been complied with. The 
Bill referred to the following orders :— 

Beeston.—Granted tothe Urban District Council of Beeston, in the 
County of Nottingham. The undertakers are authorised to charge 
11s. 8d. for any amount up to 20 units, and for each unit over 20 
units 7d. 

Carnarvon.—Order granted to the Corporation of Carnarvon in the 
County of Carnarvon. 

Eston.—Provisional orders granted to the Urban District Council 
of Eston in the North Riding of the County of York. 

Hebden Pridge.—Order granted to the Urban District Council of 
Hebden Bridge, in the West Riding of the County of York. Under- 
takers are authorised to charge 13s. 4d. for any amount up to 20 units, 
and for over 20 units, 8d. 

Mytholmroyd.—Order granted to the Urban District Council of 
Mytholmroyd, in the West Riding of the County of York. 

Otley.—Grant to the Urban District Council of Otley, in the West 
Riding of the County of York. 

South Bank in Normandy.—Order granted to the South Bank in 
Normandy Urban District Council, in the North Riding of the County 
of York. 

Stockton.—A grant to the Rural District Council of Stockton, in 
the County of Durbam. 

Thornaby-on- Tees.—Provisional order granted to the Mayor and 
Corporation of the Borough of Thornaby-on-Tees, in the North 
Riding of the County of York. 

Tipton.—An order granted to the Urban District Council of 
Tipton, in the County of Stafford. Undertakers are authorised to 
charge 10s. for any amount up to 20 units, and for each unit over 
20, Gd. 





STANDING ORDER PROOFS. 


On Monday the following amongst other Bills came before the 
Kixaminer of the House of Lords for proof of Standing Orders :— 
Brighton and Rottingdean Seashore ‘Electric Tramway; Leicester 
and Warwickshire Klectric Power ; National Telephone Company 
(Kingston-upon-Hull) and National Telephone (Manchester Area). 
In all cases Standing Orders were found to have been complied 
with, 





SoutH Waters Exvectric Power BItu. 


WitTH respect to the additional clause which the South Wales 
Electrical Power Bill desire to add to their Bill of this session, the 
Standing Orders Committee of the House of Commons has reported 
that this may be done provided that the Select Committee which 
considers the Bill think fit. The clause gives the company power to 
acquire provisional orders granted to local authorities. 


MEXROROUGH AND SWINTON TRAMWAYS. 


THE Mexborough and Swinton Tramways Bill, which was found not 
to have complied with Standing Orders, came before the Standing 
Orders Committee of the House of Commons on 11th inst., when it 
was decided that Standing Orders might be dispensed with, and the 
parties be allowed to proceed with their Bill. 


Hastincs Tramways Bitu. 


Tu1s Bill, which seeks to empower the Hastings Tramway Company 
to construct an extension tramway in the Borough of Hastings, and 
for other purposes, came before the Standing Orders Committee of 
the House of Commons on Friday; and it was decided that the 
parties should be allowed to proceed if the power to construct the 
extension was struck out. The Bill will only authorise the company 
to make alterations of existing lines, raise additional capital, &. 





Lonpon UNITED Tramways. 


Tse Standing Orders Committee of the House of Commons has 
reported that Standing Orders sbould be dispensed with in the case 
of the London United Tramways Bill, and that the parties be per- 
mitted to proceed with their Bill provided that Tramways Nos. 1, 2, 
3 and 8 be struck out of the Bill. The lines which will thus 
be abandoned are a line 2 miles 6 furlongs long, from Hammersmith 
Broadway to the Harrow Road; a line 7 furlongs long, from the 
Shepherd’s Bush Road, Hammersmith, to have joined No. 1 line; 
a line 2 miles 4 furlongs in length, commencing in Uxbridge Road 


and terminating in the Edgware Road ; and a line 1 mile 5 furlongs 
long, commencing at Kingston Hill and terminating at Beverley 
Bridge, in the boundary of the County of London. 





BIRMINGHAM AND MIDLAND Tramways BIL. 


In the case of this Bill, which came before the Standing Orders 
Committee, in consequence of Standing Orders not having been 
complied with, it has been decided that the parties be allowed to 
proceed, provided that Tramway No. 1be struck out, and also a 
number of tramways in the Oldbury District unless the consent of 
the District Council of the parish be proved before Committee. 





EXETER AND District TRamMways BILL. 


It has been decided by the Standing Orders Committee of the 
House of Commons, that the parties in the Exeter and District. 
Tramways Bill be allowed to proceed with the measure, provided 
that Tramways Nos. 1, 4,5, 8,9 and 10, and so much of Tramways 
Nos. 2 and 3 as lie within the boundaries of the City of Exeter be 
struck out. 





Soutn Suietps, SUNDERLAND AnD District Tramways Bin, 


THE Standing Orders Committee have reported that the Standing 
Orders should be dispensed with in the case of the above Bill, and 
that the parties be permitted to proceed. 





NEWCASTLE-UPON-TYNE CORPORATION TRAMWAYS. 


Ir bas been decided by the Standing Orders Committee of the 
House of Commons that the Neweastle-upon-Tyne Corporation 
Tramways Bill be allowed to proceed providing that the power to 
construct a double line of tramway, 1 mile 6 furlongs and 0°70 chain 
in length, partly situated in the parish of Coxlodge and partly in 
the parish of North Gosforth be struck out. 





Merropouitan District Rattway BI. 


On Monday Mr. Parker Smith presided over the Court of Referees 
to consider applications for /ocus standi before the Select Committee 
in the case of the Metropolitan District Railway Bill, which has for 
its object the conferring of powers on the company to electrify 
certain railways, to extend the time for the completion of certain 
railways, and the compulsory purchase of land, and to constitute 
the railway authorised by the Metropolitan District Railway Act, 
1897, a separate undertaking. 

Mr. G. FitzGrRaup, who appeared for the Ecclesiastical Com- 
mission, argued that his clients were entitled to a locus with regard 
to the clauses dealing with the extension of time. They were the 
owners of a Jarge amount of property abutting on the railway at 
Westminster, and they wished protection against damage. 

Mr. CropE, on behalf of the promoters, submitted that the 
petitioners would be in no different position than they had been for 
the last 30 or 40 years, for no more vibration would be caused by 
the electric motor than by a steam engine. 

After consideration, it was decided that the Ecclesiastical Commis- 
sion should be allowed a /ocus as far as Clause 40 of the Bill was 
concerned. 

Mr. Freeman, K.C, stated the case for a locus on behalf of the 
London County Council. As the authority for the widening and 
alteration of streets, he submitted that the Council should be 
entitled to be heard with regard to the placing of tube railways. 

Mr. CLopE said that, so far as mains, sewers and electrical lines 
were concerned, he raised no objection to the Council’s locus standi, 
but he objected to them having any locus on such a matter as adver- 
tising on buildings. 

The Court granted a locus to the County Council with respect to 
Clause 5 (Power to lay cables) and Clause 12 (Power to acquire 
lands for general purposes). 

A claim by the Middlesex County Council to appear as the owners 
of the Westminster Guildball was allowed. 

The Court declined to allow the promoters of the No1th-East 
London Railways (Nos. 1 and 2) Bill to appear against the Bill. 





NortH METROPOLITAN TRAMWAYS. 


On Monday the Court of Referees sat to consider the claim of the 
London County Council for a locus standi before the Select Com- 
mittee on the North Metropolitan Tramways Bill, but there was no 
appearance on behalf of the petitioners. 





L.C.C. (Tramways anp Supways) BILt. 


Tur Court of Referees, presided over by Mr. Parker Smith on 
Monday, decided to allow a locus standi to the Great Northern and 
Straud Railway Company against the L.C.C. Tramways and Subways 
Bill. 
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BUSINESS NOTES. 


Electrical Wares Exported. 








WEEK ENDING APRIL 16TH, 1901. | WEEK ENDING APRIL 151TH, 1902. 
\lexandria .. a ae - £186 | Adelaide . F .. Value £263 
\mmsterdam .. ee -- 132 Aden. Tele. instruments « 12 
Bombay a ak ee 60 Amsterdam . «a 45 
Brisbane. Teleg. cable.. es a Auckland .. ae és -. 3,193 
Buenos Ayres Bombay ss «» 258 
.s Teleg. wire & mat. r a me Teleg. mat. |. “s 67 
Calcutta .. ee pe Teleg. instruments .. 111 
Cape Town.. ee ee «s eT Calcutta .. xa “a e- 1,821 
Demerara .. ee ee ar 27 | Cape Town .. aa ee +. 418 
Dominica .. ee ve ne 37 Channel Islands .. ee -- 163 
Durban a oe os o- 2,544 Colombo .. = ee ie 52 
Gibraltar .. oo we ae 65 Durban ee ee ee oo. nee 
famburg .. os we “a 20 Fremantle .. e “e -- 1,801 
Pe Teleg. mat... -- 200 | Ghent.. ee ee ee -- 108 
Hobart. Teleg.cable .. eo. 248 Gibraltar .. ae én -. 159 
Hong Kong.. ee oe ee 87 Hamburg .. wa + ee 40 
Malta ee ne we a 56 Teleg. mat. .. .. 800 
Nagasaki .. ee a << 32 Hobart se re a « & 
New Orleans ee oe ee 64 Hong pont. ee ée ae 22 
tAZOee “e oo «e e- 693 Liban.. ° “e é co See 
ydney a ee mA “ 50 Melbourne . ee a os -. 730 
»  Teleg. mat, es ee 57 | Nagasaki .. ae: es « 20 
Teleph. mat. .. «- 878 | Perth. aa He on 
Vellington .. ae cl i] °216 | PortElizabeth -. < .. 1,054 
Port Said .. “a 47 

Rotterdam. Teleg. mat. os 

| St. Petersburg ; aa 60 

| +s Teler. mat. oe 500 

| Shanghai .. ee . .. 346 

| Singapore .. xe én i 

Stockholm. Teleg. wire ae 

| Sydney se 1,248 

Tokio. Teleph. cable .. or. 

| Wellington .. ; aa o. 1,146 

, Yokohama .. es és oo 2,882 

Total ee £9,593 | Total ee £20,3€8 





Foreign Goods Transhipped. 


Hamburg. Elec.goods... Value £42 | Bremen. Elec. apparatus. Value £103 
lrinidad, Elec. mat. .. « 7 Paris. Elec. goods. os «= ae 





Total .. ne £179 Total oe ee £263 





Bankruptcy Proceedings.— Under the failure of Frank 
Rayden, one of the promoters of the New Imperial Electric Lamp 
‘ompany, Limited, the debtor attended last Friday before Mr. 
Registrar Brougham at the London Bankruptcy Court for public 
‘samination upon accounts showing liabilities £1,793 against assets 

137. Inthe course of his evidence the debtor stated that he was 
i hop factor, and had carried on business under the style of Rayden 

ind Co., at 52, High Street, Borough. In June, 1891, he «ssisted in 

the promotion of the New Imperial Electric L: ump Company, 
Limited, which was formed with a nominal capital of £3,000 to 

work an agency for the sale of electric lamps. Witness was 
appointed and remained a director of the company until the receiv- 
ing order was made against him. He attributed his failure and 
insolvency to a loss of £250 sustained in connection with the before- 
mentioned company, to bad debts, and generally to the excess of 
expenses over profits. 

At the same sitting the case of John Hervey Redgrave, electrical 
engineer, Regent House, Regent Street, W., and New Barnet, was 
mentioned in relation to the public examination. Mr. Grey, Official 
\\eceiver, reported that the debtor had absconded. A warrant had 
heen issued for his arrest on a charge of obtaining money by fraud, 
but to the present the police had been unable to secure him. 
(nder those circumstances, he asked for an examination to be 
adjourned sine die. His Honour made the order in those terms. 
Full particulars of the case have already appeared in these columns. 


Dissolutions and Liquidations,—The British Electric 
Meter Company, Limited, is winding up voluntarily, with Mr. 
I’, §, Springett, of 146a, Queen Victoria Street, E.C., as liquidator. 

A meeting of the Fowler-Waring Cables Company, Limited, is to 
be held at Winchester House, E.C., on May 14th, to hear an 
iceount of the winding up from Mr. J. A. Blackwood, the liquidator. 

A meeting of the New Motive Power Company, Limited, fora 
similar purpose is to be held at 15 and 17, Eldon Street, B.C., Mr. 
J. W. Roberts, liquidator. : 

Mr. R. Peters, the Receiver for debenture holders, and liquidator 
of Millington, Everitt & Co, Limited, manufacturing electricians, 
Cambridge, having received an offer to purchase by private treaty 
the whole of the stock-in-trade, machinery, plant, letters patent, 

oodwill, fixtures, furniture and utensils belonging to the company, 
i meeting of the creditors was held at the Lion Hotel, Petty Cury, 
Cambridge, on Monday, 14th inst., to consider whether the offer 
should be accepted, or whether the assets be submitted for sale by 
auction on Wednesday, the 16th inst., as previously arranged. We 
learn that the sale was completed by private treaty. 

Messrs. J. K. Rogers, J. F. Rogers and T. J. Stables (Rogers Bros. 
and Stables, mechanical and electrical engineers, Heckmondwike 
and Cleckheaton) have dissolved partnership. Messrs. J. K. and 
|. I. Rogers will continue the business and attend to debts. 


Books Received. — “ Bibliography of the World’s 
Municipal Literature,” by Robert C. Brooks. London: P. 8. 
King & Son. 

“Papers and Reports relating to Mineral and Mining. 
Wellington: By authority, John Mackay, 1901. 

“Motors and Motor-driving,” by A. C. Harmsworth and others, 
London: Longmans, Green & Co., 1902. 9s. net. 

“Fire Tests with Doors, No. 68 and 70.” London: 'The British 
Fire Prevention Committee, 1902. 2s, 6d. net each. 


” 


Boiler Covering.—The Mica Boiler Covering Company, 
Limited, of 35, Queen Victoria Street, E.C., are supplying their 
mica flexible and cast coverings for pipes and boilers, also their 
fireproof cement. A very interesting pamphlet of some 50 pages 
has been brought out by them, in which the merits of the covering 
are stated, and a report by Prof. S. P. Thompson is quoted, also one 
by Prof. D. 8. Capper, in which is stated the result of a series of 
experiments carried out to compare at high temperatures the 
efficiency of Michell’s covering with other lagging materials in 
common use. Prof. Capper says that he is satisfied that “mica” 
lagging possesses very substantial advantages, “ both as an efficient 
non-conductor, and as a practical easily handled covering, over all 
other laggings with which I am acquainted, and best fulfils the con- 
ditions of a really good lagging.” Prof. Thompson has formed the 
opinion that the invention is “one of sound commercial value,” 
capable of developing into an important and lucrative industry. 


Catalogues and Lists.—Messrs. J. Carter, Sons & Co., 
of New Bailey Street, Salford, Manchester, have sent us a copy of 
the tool section of their catalogue. Numerous engineers’ sundries 
and machines are described and priced. Screw threads, screwing 
machines, pipe cutters, lathes, vices, smiths’ hearths, and a huadred 
other things are detailed. 

Some illustrated lists of devices for Coronation illuminations 
have been received from the Electrical Maintenance and Accessories 
Syndicate, Limited, of 12, Peter Street, Manchester. Crowns, 
letters, flower garlands are shown. 

Messrs. Askham Bros. & Wilson, Limited, of Sheffield, have 
recently issued a 46-page book illustrating and describing tramway 
junctions, cross-overs, &e, constructed by them for various 


. corporations. ‘They have laid out a portion of their works (5 acres), 


specially equipped for the construction of junctions, &c , complete, 
ready for laying on the road, which many tramway engineers agree 
is far better than doing this work on the site. The firm also 
manufacture all kinds of material for tramway permanent way, 
including points and crossings, patent drain rails, patent joint 
plates, platelayers’ tools, &c.; and although they recommend the 
tongues and fittings for their points and crossings to be made of 
toughened cast-steel, where required they are supplying these in 
manganese steel. 

The Electrical Company, Limited, have sent us a copy of their 
list No. 14 of dynamosand motors for continuous current. Much of 
the matter is in tabulated form, and some illustrations are given of 
large turbine and other types of generators. 

The Knecht Brothers, Company, of Cincinnati, O., have sent us a 
small list of their friction sensitive drill press for variable speeds. 

Messrs Mather & Platt, Limited of Manchester, have issued an 
illustrated catalogue, got up in their usual attractive style, in which 
a good deal « f information is given abopt their improved high lift 
centrifugal pumps. Their chief features as compared with the 
reciprocating pump, are sfated to be silent running and absence of 
wear and tear. 

Messrs. Royce, Limited, of Manchester, have sent us some lists of 
their stock motors and generators. 

Messrs. Turner & Hudson, Limited, of Ivy Street, Hoxton, N., 
are sending out revised prices of electric wire casings and covers. 

An illustrated circular of continuous current electric motors has 
come to hand from Messrs. Millington, Everitt & Co., Limited, of 
Cambridge. The business was to have been disposed of by auction 
en Wednesday, but an advance offer for the concern was received 
as stated under “ Liquidation” Notices. 


Cooling Towers.—Mr. Arthur Koppel, of 27, Clement’s 
Lane, E.C., has issued a new catalogue of his water and air-cooling 
towers on the Balcke system. We understand that he has erected, 
and has in course of erection, the following cooling towers for 
different corporation electricity works and electric companies :— 
Sheffield Corporation, fan tower, 180,000 gallons; Barnsley Cor- 
poration, fan tower, 80,000 gallons; Manchester Corporation, three 
fan towers, 270,000 gallons; Edmundson’s Corporation, fan tower, 
80,000 gallons; John Brown’s, Sheffield, fan tower, 80,000 gallons ; 
Charing Cross and City Electric Company, Limited, six natural 
draught towers, 450,000 gallons; Weston-super-Mare Electricity 
Works, natural draught tower, 75,00 gallons; Birkdale Electricity 
Works, natural draught tower, 45,000 gallons; Hampstead Elec- 
tricity Works, natural draught tower, 80,000 ; Barking Electricity 
Works, open type cooler, 45,000 gallons; Bexhill Electricity Works, 
open tyre cooler, 20,000 gallons; Portman Market, London, open 
type cooler, 12,000 gallons. The catalogue before us is excellently 
illustrated by means of photographic and sectional views. 


Core-Wire Straightener.—The Blake- Knowles patent 
Climax core-wire straightener is anew tool which has been patented 
by the Blake & Knowles Steam Pump Works, Limited, of Queen 
Victoria Street, E.C. This machine is of use for foundries where 
cores of considerable size are used. In almost ev ery such plant 
may be found a large accumulation of bent and twisted wires or 
rods, from which the core makers select only such as may be 
easily straightened. The result is that requisitions are constantly 
being made for new rods while the stock of old ones keeps on 
growing. With the Climax straightener, the supply of core rods 
can always be kept in good order, and no time need be wasted by 
the core maker in handling a lot of material he cannot use. It is 
claimed that the cost of putting the old material into shape to be 
used again is so small that a great saving is effected and the machine 
will soon pay for itself. A machine of the size to straighten 
wires of }, 2, 4, 3, and }in., requires about 4 or 5 w.P. to drive it, the 
pulley shaft running at 80 revs. per min. Itmay be run from a line 
of shafting, or belted, or geared, directly to an electric motor. 
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A.B.P. Batteries.—Messrs. Ashmore, Benson, Pease and 
Co., Limited, of Stockton-on-Tees, have secured the following 
orders for storage batteries: —Talgarth Asylum, Breconshire 
(O’Gorman & Cozens-Hardy, consulting engineers); Saltburn elec- 
tricity supply station; Sir William Ingram, Bart., Westgate-on-Sea. 


British Fire Prevention Committee,—The executive 
announce that Mr. Ellis Marsland, district surveyor of 
Camberwell, has consented to act as honorary secretary. 
The working executive has also been strengthened by the following 
additional members, namely, Mr. J. W. Sheppard, North British 
and Mercantile Insurance Company ; Mr. Langridge, A.M.Inst.E.E., 
Royal Insurance Company; and Mr Hamilton, A.R.I.B.A., district 
surveyor for North Fulham. As to the testing arrangements of the 
Committee for the coming session, tests are being arranged with 
another heavy warehouse floor, with roofing by the Vulcanite Com- 
pany, Limited, and with glass by the Union Plate Glass Company, 
Limited, who wish to have their wired glass compared with the 
glazing of the Luxfer Prism Company and Messrs. Pilkington, whose 
ma‘erials have already been under investigation. 


E.L.B.—Mr. O. T. Banks (0. T. Banks & Co., of 
Mortimer Street, W.) announces that since the issuance of his 
circular regarding electric lighting boards and strips, arrange- 
ments have been made by which he ceases to make or supply 
electric lighting boards, strips, lamps, or accessories described as 
being on the O.T.B. system. Any electric lighting boards, strips, 
lamps, or accessories henceforth sold by him in the ordinary retail 
way of business will be on the E.L.B. system, manufactured by the 
Electric Lighting Boards (British Manufacturing Company), 
Limited. Mr. Banks will continue to carry on his ordinary 
business as an electrician and fittings manufacturer at 49, 
Mortimer Street. 


E.L.B. Employés and Vaccination.—The question of 
vaccination in factories is one of such great importance, and the 
prejudice generally against vaccination is apparently so great among 
mechanics and labourers, that the directors of Electric Lighting 
Boards (British Manufacturing Company), Limited, thought it 
advisable to allow every member of their staff 2s. 6d. as vaccination 
bonus money, and leave on full pay in the event of any member of 
the staff being unable to work owing to vaccination. Under these 
arrangements, the entire staff of the Electric Lighting Boards 
(British Manufacturing Company), Limited, factory, 80, York Road, 
King’s Cross, some 100 hands in all, from the manager to the 
girls and smallest boys, were simultaneously vaccinated, and the 
directors thought that, owing to many difficulties in this direction, 
the example set might judiciously be followed in other factories. 


Electric Lighting Department Abandoned,—At the 
annual meeting of Messrs. Shirras, Laing & Co., Limited, electrical 
engineers, &c., Aberdeen, the chairman moved the adoption of the 
report, and in doing so, stated that the electric lighting department 
haviog proved unremunerative, it was to be closed, but various 
improvements in the management would be carried out. 


Electrical Trades Union.—A branch of the Electrical 
Trades Union was opened at Leicester on Friday last, at which 
over i members were enrolled. This is to be followed by a branch 
opening at the Devonshire Hotel, Barrow-in-Furness, on Monday, 
April 21st, and the week following at Preston, making the sixth 
additional branch opened this year. 


Electricity in Railway Engineering Shops.—The 
new railway engineering works of the Union Pacific Company at 
Omalia, U.S.A., are to be electrically equipped throughout on the 
most modern principles. Direct coupled steam-driven generators 
of about 750 H.P. capacity are now being installed. It has been 
decided to split the driving power up into as small units as pos- 
sible, the idea being to provide each machine tool with an inde- 
pendent motor for its driving and control. For this purpose over 
20 motors, ranging in size from 5 H.P. to 25 H.P., are to be put in. 
A similar installation is also being put down in the workshops of 
the Oregon Short Line Railroad Company at Pocatello, Idaho, where 
generating plant of about 500 H Pp. and 12 motors of from 5 HP. to 
25 HP. are now being installed. The whole of the installation, in- 
cluding steam engines, generators and controlling devices, is of 
the well-known standard Westinghouse types. The various 
machines are all being supplied under strict guarantees by the con- 
tractors, and there can be no doubt that the railway companies will 
derive considerable benefit from their adoption of modern waysand 
means of engineering manufacture. 


Exhibits.\—At the Furniture Trades Exhibition at the 
Agricultural Hall, April 2nd to 12th, we noticed a nice selection of 
pedestals suitable for electric lighting and decorative purposes 
exhibited by Messrs. Chas. Marco & Co., 4, New Zealand Avenue, 
F.C, Mr. W. Hifler, 264, Soho Square, showed specimens of ham- 
mered iron work and electric light fittings of tasteful design. 


Fuel Economisers.—W hat is probably the largest order 
ever placed for economisers has been secured by the well-known 
makers and patentees of this apparatus, Messrs. E. Green & Son, 
Limited, of Manchester and Wakefield. The installation, when 
complete, will contain about 10,000 tubes, representing some 
100,000 sq. ft. of heating surface, and is for the new generating 
station to be erected by the syndicate who are electrifying the 
system of the Metropolitan and District Railways. Messrs. Green 
and Son, Limited, we are informed, have also secured several other 
important orders for electrical undertakings—viz., the Manchester 
Corporation Stuart Street generating station (nearly 3,000 tubes), 
9nd also for Brussels and Berlin electric tramways. 


At the Light Railways and Tramways Exhibition, at the 
Agricultural Hall this summer, Messrs. Green will exhibit an 
economiser of 96 tubes, with the usual blow-off and safety valves 
and patent access branch pipes at the bottom; these latter are to 
facilitate the easy cleaning out of the bottom boxes. The top boxes 
will be fitted with internal lids, and the economiser will be 
constructed for a working boiler pressure of 160 ]bs. The scraper 
motion will be driven by a motor. They will also exhibit a small 
5-in. horizontal high-speed engine for driving the scraper gearing 
where an electric motor is not available. 


Hart Traction Batteries—The Hart Accumulator 
Company, Limited, of Stratford, are now placing on the market an 
entirely new form of cell for traction work, and they have issued a 
new list showing full particulars and prices. They have experi- 
mented very largely during recent years with cells for motor cars, 
the outcome being that the cell they are now supplying is specially 
suitable for such work. Lightness and cheapness are claimed as 
special features. 


Meeting of Creditors,—A meeting of the creditors of 
Lewis Bayliss, of Wednesbury, was held on Friday last week at 
the office of the Official Receiver (Mr. Sam Wells Page), Lichfield 
Street, Wolverhampton. A statement of the debtor’s affairs 
appeared in the last issue of the ELEcTRICAL Review. The meeting 
was of a purely formal character. It was resolved that Mr. W. R. 
Davies, chartered accountant, Birmingham, should act as trustee of 
the debtor’s estate on behalf of the creditors at a remuneration to be 
afterwards determined upon, and the following gentlemen were 
appointed a committee of inspection :—Messrs. EK. F. Cordwell, 
London; ‘Titley (Cable Company, Birmingham); and Foster 
(Gaskill & Groucutt, Birmingham). 


New Arc Lamp.—The Knewe Arc Lamp Company, of 
232, Hornsey Road, Holloway, N., is placing the Knewe enclosed 
arc lamp on the market. Among the important advantages claimed 
for it are:—It is a ‘‘ single enclosure” lamp, and although the life 
of the carbons is somewhat shortened by this method, a maximum 
of light is thereby obtained. With some lamps employing an inner 
globe, a serious loss of light is noticeable after a few hours’ burning, 
due to the deposit on this inner globe, but it is claimed that there 
is practically no deposit in the Knewe lamp. The globe has not to 
be removed for trimming, thus reducing the bill for globe breakage. 
The trimming is .very simple, and is easily performed. 
The lamp is only 20 in. in length, and is considered very neat, and 
is claimed to burn absolutely steadily. 


Proposed New Works.—The Leeds Mercury says -— 
“ An Austrian firm of electrical engineers are seeking to estabiish 
works in this country ; and Huddersfield having been mentioned 
as one of three towns selected, a meeting of lccal moneyed men has 
been held, with the purpose of taking steps to float a company.” 


Reduction of Capital.—The petition for the reduction 
of capital of the Chloride Electrical Storage Syndicate to £135,250 
came before the Vice-Chancellor at the Chancery Court of Lancashire 
the other day, and the order was granted. 


Schmidt Superheating.—Messrs. Easton & Co. have 
received an order from Messrs. Belliss & Morcom, Limited, of Bir- 
mingham, for one of the Schmidt patent direct fired superheaters, 
whith we understand they propose to make use of for testing pur- 
poses in their works. 


Swinton and District Workshops Cup Competition. 
—In the first round of the above competition, the Chloride Elec- 
trical Storage Syndicate Football Club beat the General Electric 
Football Club by the substantial margin of 16 points to nothing. 


Trade Announcements.—Messrs. Nalder Bros, & Co. 
are removing their offices and showrooms to larger and more con- 
venient premises at 12, Carteret Street, Queen Anne’s Gate, West- 
minster. All communications should be addressed there. 

The firm of Mr. H. Hodgson Wright will in future be known as 
Messrs. Hodgson Wright & Wood, and the business of electrical 
engineers will be continued at North Parade, Halifax. 

Messrs. Everett, Edgcumbe & Co. notify that owing to the 
extension of their business, they are removing to larger premises at 
151—153, Great Saffron Hill, Holborn Viaduct, E.C., to which 
address all communications should be sent. 

Messrs. C. A. Parsons & Co., of Newcastle-on-Tyne, have recently 
opened offices at 99, Great Clyde Street, Glasgow, and have 
appointed Mr. A. A. W. Wynne, M.A., to represent them in Scot- 
land, for their steam turbines for driving dynamos, alternators, 
pumps, compressors, &c. We have received a copy of the firm’s 
latest catalogue, in which many illustrations appear of the works, 
and of electricity supply stations in which the Parsons turbine is 
doing service. A full description of the engine is given. 

Messrs. W. F. Dixon & Co. have just added an extension to their 
premises at C.-on-M., Manchester, where they carry on the 
manufacture of raw-hide gears and electrical accessories. A 
special feature is made of electrical insulating work for tramway and 
railway carriages, gas and oil engines, &c. The works are equipped 
with the most modern tools and special appliances for the manu- 
facture of spur, bevel, worm, and friction wheels. 


Wheeler Cooling Towers,—The Wheeler Condenser 
and Engineering Company have received the contract to supply 
three sets of cooling towers for the Stuart Street Station, Man- 
chester, the plant to be capable of dealing with 300,000 
gallons of water per hour. They have also in hand at the present 
time a cooling tower and condensing plant for the Lister Drive 
Station at Liverpool of a capacity to deal with 42,000 lbs, of steam 
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per hour, the outfit consisting of the fanless flue type of cooling 
tower. A duplicate plant of the same capacity is in hand also for 
the Carlton Iron Works. Among other plants in progress is a fan 
type cooling tower plant for the Staveley Coal and Iron Company, 
Varsop Colliery, this consisting of fan-driven cooling tower with 
surface condenser and centrifugal pamps. The plant has a capacity 
to deal with 40,000 lbs. of steam per hour. The order for the exten- 
sions at the London United Tramways, Chiswick, consists of cooling 
{ower with condensing plant to deal with 30,000 lbs. of steam, and 
also a cooling tower and condensing plant for the Lowestoft Electric 
Light Station. An order has been received for cooling tower and 
condensing plant for power station at Helsingfors, in Russia. 
Among the many condensing plants on order are five large sets for 
the Great Northern Railway power station, a set for the Erith 
electric light station, and one for the Blackheath and Greenwich 
clectric light station. A large plant is also on order for the Electro- 
lytic Alkali Company, of Middlewich, as well asa number of plants 
: hand for refrigerating stations. 








ELECTRIC LIGHT AND POWER NOTES. 


Austria,—Plans have been prepared for the establish- 
ent of a large plant at Tazen to utilise the water power of the 
iver Save in the generation of electrical energy for lighting and 
power purposes at Laibach. 


Barnes.—The appeal against the assessment of the 
\ectric lighting works has been settled at £200 for the current 12 
mths, and £400 subsequently. The agreement can be set aside if 
e U.D.C. should decide to supply power for traction purposes. 


Barnsley.—During the past year the plant has been con- 
derably extended, and £9,748 has been spent on machinery. The 
umber of consumers has increased from 209 to 280, the number of 
rc lamps from 15 to 27, and 41 motors of 191 H.P. are now in use. 
ue lamp connection has also very largely increased—from an equi- 

valent of 14,825 8-c.p. to 22,183 8-c.P. lamps. The total receipts from 
(ie sale of energy amounted to £4,460 14s. 9d., and from fittings 
i49 6s, 1d, and the year’s profit amounted to £2,543 4s. 3d., an 
crease of £292 8s. 9d. over last year. Bringing forward the 
valance from last year, £8 1s. 10d., and setting aside £2,397 Os. 5d. 
interest and redemption, there remains a balance amounting 
£154 5s. 8d., which is to be carried iforward. The Com- 
ii t 7 ~ unanimously agreed to reduce the flat rate charge from 
‘id. to 4d. sie 


Basingstoke.—The T.C. has resolved to apply to the 
. of T. for an extension of time for the electric lighting order, 
hich expires in June next. 


Bath.—Application has been made to the L.G.B. for 
permission to borrow £25,000 in respect of the proposed alterations 
iid extensions. Mr, Teague is preparing plans and maps, and the 

ity Council has resolved to call Mr. Manville as a witness. The 
‘hanks of the Committee were tendered to Mr. Teague and his 
‘aff for the efficient services rendered by them, and it was resolved 
‘hat a gratuity of £52 10s. be granted to Mr. Teague, and that the 
ouncil be recommended to grant a fee of £105 for the ensuing year, 
r services to be rendered by him in carrying out the proposed 
tensions. The staff also received gratuities. 


Bristol.—At the Bristol City Council meeting on 
l'\vesday, Alderman Pearson, the chairman of the Electrical Com- 
mittee, explained what the Committee intends to do to meet the 
srowing demand for electricity for power purposes. The Temple 
back station has for some time been packed with machinery for the 
ighting load, and several of the alternators are of small size, and 
ccupy much space in proportion to the kilowatt capacity. The 
intention is to gradually make the new station at Avonbank, on the 
outskirts of the city, the lighting station, there being there 
inlimited room for expansion. The present change is the first step 
this direction. Three alternators, two of 88 Kw. capacity each, 
aud the other of 210 kw., will be displaced, and room made for 
(wo 500-Kw. turbo-dynamos. The installation of one of these 
costing £6,300, the Council authorised on Tuesday ; and Alderman 
Pearson said if the power load went on increasing as it was now 
doing, he should shortly have to come for sanction for a second 
turbo-dynamo. Of the three displaced alternators, one will be 
(\ansferred to Avonbank, and the two small ones disposed of, the 
oss being written off the revenue account of the works. A fourth 
alternator of 210 Kw. will be turned from lightingto power purposes. 
Che result of the changes will be that the present power capacity 
will be increased from’480 Kw. to 1,190 xw., or a margin of 250 Kw. 
over the demands actual and in sight. 

'be Electrical Committee have entered into a contract for the 
supply of coal to the Temple Back works for the year ending 
March 25th, 1903, at 11s. 10d. per ton. 


_ Bulawayo.—The new engine equipment of the electric 
lighting works bas been supplied by Messrs. Robey & Co., Limited. 


Carlisle.—The Electricity Committee of the Corporation 
has decided to make application to the L.G.B. for sanction to borrow 
‘he sum of £24,000, the cost of the electric lighting extensions and 
plant for traction purposes. 


Cheltenham.—There are at present 570 consumers 
of electric light, with the equivalent of 35,760 8-cP. lamps con- 
nected. The T.C. has resolved to give the preliminary notices with 
a view to making application to the B. of T. for an amendment of 
the Electric Lighting Order by extending the area of supply to 
comprise the parishes of Prestbury, Bishop’s Cleeve, Leckhampton, 
Swindon, Southam, Woodmancote, and Brockhampton. 


Chesterfield.—An electrical exhibition arranged by the 
Corporation was opened on Wednesday, 16th inst., by the Mayor. 
It will remain open until 24th inst. Mr. R. L. Acland has acted as 
organising manager. 


Dartmouth,—The Electric Lighting Company’s plans 
have received the approval of the T.C., and the generating station 
will be erected at Sandquay as soon as possible. 


Edmonton.—The U.D.C. has received a deputation from 
the Ratepayers’ Association protesting against any expenditure 
upon electricity supply without the sanction of the ratepayers. 


Elland.—The D.C. has received the sanction of the 
L.G.B. to a loan of £16,000 for the electric lighting and refuse 
destructor scheme. 


Glasgow.—The following arrangement, though not 
officially sanctioned, may be taken as approximately correct. 
Negotiations between the tramways and lighting departments are 
still in progress, but the proposal at present is for the latter to take 
current from the former duriog the afternoons in winter, ranging 
from 4 to 24 hours. The tramways department have something 
like 5,000 u.p. stillto utilise, and it is thought that it will be fully 
10 years before this power will be required for extensions. The 
lighting department have considerable additions to plant to make to 
meet next winter’s estimated demand; hence the negotiations. 
The maximum and minimum demands it is proposed to fix at 1,800 
and 1,500 kw. respectively. The power will be transferred from 
Coplawhill sub-station of the tramways, to the St. Andrew’s Cross 
station lof the lighting department, the current from the main 
generating station at Pinkston being transformed from 6,500 to 
350 volts alternating through transformers, and from 350 volts 
alternating to 550—600 volts direct through Westinghouse 
rotary converters. The demand proposed to be taken is 150,0C0 
B. of T. units per annum, the charge being 14d per unit plus 5 per 
cent. on capital outlay expended for the purposes of transference of 
power, this being estimated at about £1,300. The annual payment 
is estimated at £1,023, and if the energy realises an average price 
of 4d. per unit,or even 34d. the flat rate, the net profit to the 
lighting department amounts to over £20,000. The proposed agree- 
ment is for three years. Tenders for the necessary plaut are to be 
advertised for. 


Greetland.—The L.G.B. has sanctioned the application 
of the Council for power to borrow £16,000 for the purpose of pro- 
viding an electrical installation and refuse destructor. 


Hendon.—The result of the recent D.C. election was the 
victory, by an overwhelming majority, of the two candidates who 
are opposed to the Council carrying out electric lighting in the 
district at present. Great interest in the election was evinced, and 
the poll was one of the heaviest cast for years. 

The D.C., at a recent meeting, decided to have a poll of the 
parish at an early date on the subject, but whcther they will carry 
out the decision now seems s»mewhat doubtful. 


Kimberley.—A _ public meeting of townspeople has 
authorised the Borough Council to borrow £10,000 under the Local 
‘Works Loan for the extension of the electric lighting system, with a 
proviso that no portion of the amount is to be expended upon any 
new generating plant otherwise than that already under order, until 
after consultation with the De Beers Company directors, unless it 
be found that the De Beers Company cannot deliver energy to the 
Council ata lower rate than the Council can produce it at. The 
explanation of this is that the De Beers Company are now erecting 
a central power station, probably the finest of its kind in South 
Africa, and negotiations are proceeding with a view to the Council 
taking a supply cf energy from De Beers if it be found mor: advan- 
tageous to do so. 


Lincolnshire.—A combined electric lighting and pump- 
ing plant has just been installed at the Trent Iron Works. Accord- 
ing to the Sheffield Independent, the motors, coupled direct to centri- 
fogal pumps, are distant from the works 1 mile and 1} miles respec- 
tively, and are capab'e of pumping 600 and 300 gallons per minute, lift- 
ing the water 30 ft. from tne minesintothe drain. They can be con- 
trolled from the works, and, being self-oiling, will run night and day 
when required. The power is generated by the surplus gas from the 
blast furnaces. All the iron smelting firms in North Lincolnshire 
have now adopted clectric lighting throughout their works, and for 
some time a good deal of the heavy machinery at the steel works 
has been propelled by electrical energy. 

Long Eaton.—The D.C. last week considered the tenders 
for the electric installation. 

Lowestoft.—The T.C. has decided to adopt the following 
prices for energy for power purposes:—2}d. per unit up to 1000 
units, 2d. per unit up to 2,000 units, and 1d. per uait 2,000 to 5,000 
units per annum. 

Lynn.—The T.C. is arranging to afford a supply of 
electricity for street and private lighting within the parish of 
Gaywood at the same terms as those charged within the borough, 
provided a suffivient revenue be obtained. 
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Kilmarnock.—It is reported that Mr. Bryson, electrical 
engineer, has put inaclaim against the Corporation for the pay- 
ment of £976 17s. 3d. Mr. Bryson was consulting engineer to the 
Corporation in connection with the proposed electric installation, 
but the scheme was abandoned, and the question taken up 
de novo. 

Manchester.—The Electricity Committee is now in a 
very favourable position for supplying energy, and is prepared to 
receive applications in connection with the Coronation festivitics. 

Natal.—The Natal Government Railway Department has 
been advised to put down polyphase plant in the new electric 
station. 

A report has b:en presented to the Maritzburg Town Council 
on the subject of an expert being employed for the purpose of 
reporting upon the existing electric light system. The report states 
that “in selecting an expert it must be borne in mind that he must 
be a disciple of the alternating current system of electric lighting.” 
The report also recommends that the estimates, &c., for the extension 
work be sent to England for the purpose of being checked. 


New Zealand.—Australasian Hardware and Machinery 
says that it is intended to invite Lieut.-Colonel Turretini, of Italy, 
who has had practical experience of such work since 1882, to 
visit New Zealand and report on the adaptability of any of 
the rivers or lades of Canterbury for generating electricity. If 
the expert is unable to come himself, he will be asked to suggest 
a member of his staff. 

The same journal says that the North Mount Lyell Mining 
and Railway Company are erecting an electric light and motive 
power plant at Crotty, on the West Coast of Tasmaria. Mr. 
J. H. Newby, an engineer from Cincinnati, is in charge of the 
works, 

Newcastle.—The Finance Committee of the City Council 
is negotiating with the Tramways Committee for the supply of 
clectricity for the electric lighting of the municipal offices, &c. 

Partick,—The Burgh Commissioners have ,decided to 
extend the public lighting in the burgh by adding 25 arc lamps. 
Tenders will be invited shortly by public advertisement. 

Romiord,—The U.D.C. is applying te the B. of T. to 
extend the prov. order for electric lighting for a further period of 
two years. 

Russia.—At the commencement of the present year the 
central station of the Société d’Eclairage Electrique de St. Peters- 
burg was supplying current to an equivalent of 222,741 10-c.p. lamps, 
as compared with 183,790 lamps at the beginning of 1901. The 
plant has now a capacity of 8,000 H.P. 

Sheflfield,— At a meeting of the T.C. last week, Ald. 
Styring referred to the death of a man at the Theatre Royal, and 
stated that whatever was the cause of death, it was not an electric 
shock. 

Southampton.—Mr. H. F. Street has further reported 
ico the T.C., urging the necessity of taking immediate steps to pre- 
pare tue site of the new generating station, so as to prevent, delay 
in meeting the increased demand next winter. 

Stockton.—The T.C. has received the sanction of the 
L.G.B. to borrow the sum of £26,730 for electric light purposes, 
£21,000 being in respect of new works. 

Sunderland,—Mr. J. I. C. Snell, electrical engineer 
to the Corporation, has been authorised to visit Berlin and some 
English towns, to report on the distribution of electrical energy on 
the three-phase system. 

Sutton, — The Surrey Electric Power Distribution 
Company’s generating station was cercmo ously opened last 
Saturday weck, in the presence of a large gathering. ‘Bhe plant, 
&ec., was briefly described in these columns on March 28th last. 

West Bromwich,— Mr. G. Il. Tulloch, L.G.B. 
inspector, held an inquiry at West Bromwich last week, in 
reference to an application by the Corporation for sanction to 
borrow £10,000 for the purpose of defraying the cost of certain 
extensions, improvements, and new machinery necessary in con- 
nection with the borough electricity works. 

West Hartlepool,—The gross -profit. on the clectric 
lighting concern during the past year was £1,238. Against this 
had to be sect interest and redemption of loans amounting to 
£2,510, leaving a net deficit of £1,272. 








ELECTRIC TRACTION NOTES. 





Ayr.—The Town Council, by a vote of nine against eight, 
have decided to take a poll on the auestion of Sunday cars— 
whether they should be continued or not. It may be mentioned 
that the receipts on Sundays are about double those of an average 
week day. 

Baltimore and Ohio Railroad.—The Baltimore and 
Ohio Railroad Company, on March 25th, put into active service the 
third-rail system installed on the belt line between Camden station 


and Waverley through its tunnels under Baltimore. Final tests 
were made and one of the electric locomutives was regularly using 
the third rail. The other two locomotives will follow suit as soon 
as they are cquipped for the purpose. Baltimore and Ohio engi- 
neers regard the system as a complete success, and the entire over- 
head electric conductors and supports will be torn down. The belt 
line has been fenced in for its entire length where the third rail is 
used, to keep persons from walking onthe tracks. The third rail is 
charged over the whole route to Waverley, except at Camden and 
Mount Royal stations. In Baltimore the device used keeps the 
third rail “dead” until it is automatically cutin by the electric 
locomotive in passing over the surface. It is cut out by the same 
metnod. The remainder of the third railis protected by wooden 
guards. The system will prevent smoke and gases in-the tunnel. -— 
New York Electricity. 


Clydebank,—At the meeting of Commissioners on 14th 
inst. the Provost intimated that negotiations were still proceeding 
with the Corporation of Glasgow regarding the extension of the 
latter’s tramway system to and through the burgh of Clydebank. 

Croydon.—The 7imes says that on account of the Budget 
debate the Croydon and District Electric Tramways Bill, which 
was down for second reading “by order” at the time of private 
business, will be postponed until Monday next. Notices of motion 
for the rejecvion of the measure have been handed in by Mr. H. W. 
Forster and Mr. Vicary Gibbs. 


Crystal Palace.—On 10th inst. the Light Railways 
Commissioners heard opposition to the application of the 
Crystal Palace Light Railways and Tramways Company to con- 
struct a light railway (24 miles) from Camberwell to the Crystal 
Palace, and in the end the application was withdrawn. 


Deal.—In connection with the projected light railway 
between Deal and Sandwich, there is a proposal to include Walmer 
also. The Kent Electric Power Syndicate have offered to submit 
a comprehensive scheme, and, if desired, they are to undertake the 
working of the line. The question is being considered by the three 
Councils. 

Dover.—The Corporation last week decided to oppose 
the projected electric light railways from Dover into the country. 


jasthourne.—The Town Council last week had a long 
debate on the introduction of trams, the subject being brought 
before them by a recommendation of the Electric Light Committec 
that an application should be made to the Light Railway Commis- 
sioners for an order authorising the Council tc construct and work 
tramways fromthe east end into the centre of the town. The Com- 
mittee had previously discussed an alternative scheme, which 
included a branch line to the Railway Station, estimated to cost 
£29,925. The scheme which the Committee recommended the 
Council to adopt was the shorter onc, the length of which would be 
only 1 mile and 250 yards, and this with a single track. The engi- 
neer cstimated the cost as follows :— 

Single track, Archery Hote! to Post Office ee ee -- £9,500 


Ditto to the car sheds 1,875 
Four cars.. = es ee : ee ee re = 2,600 
Car house, &c. .. uy ae sie =e ee “s . 2,500 
Four passing places .. ; 6 


Feeder cables, steam dynamus, sw itchboa rd and connections 3,450 
Total Pe -- £20,525 


It was suggested that the cars should run every 10 minutes between 
the hours of 6 a.m.and 11 pm. The estimated cost of running, 
inclusive of interest and sinking fund, was 9d. per car-mile. This 
would necessitate carrying at least nine passengers in each car over 
the whole line to make the scheme pay. There has been a great 
demand by the working-class population of the east end for a cheap 
and rapid means of transit into the centre of the town, but 
strenuous opposition has been raised by the people in other neigh- 
bourhoods, who contend that the introduction of trams would drive 
away carriage visitors. The advocates of the scheme urged the 
extension of trams to the other extremities of the town; but, after 
considerable discussion, it was resolved, by 18 votes to 9, to defer 
the whole question until the Electric Light Committee had reported 
upon a scheme for running a motor ’bus service, powers for which 
are sought in the Corporation Bill now before Parliament. 

Glasgow.—The last horse car disappeared from this 
system last week, the Shettleston—Tollcross section having been 
now completed for electric cars. 

Hampton Wick.—The L.U.T. track between the foot 
of the bridge and Hampton Court was commenced last week. A 
very large number of men are at work upon it, and the 14 miles will 
probably be finished within a month. No steps have yet been taken 
to widen Kingston Bridge. 


Jarrow.—The B.E.T. Co. intend shortly to commence 
the construction of the light railway through the borough. 


Johannesburg.—aA deadlock has been reached regarding 
the re-starting of the tramways. The Town Council are determined 
to get control of the system, but the company will not enter into 
negotiations with them. In the rew powers which are sought by 
the Council, they apply for the sole right to construct electric 
tramways. 

Johnstone. Rentrewshire.—A letter from Mr. Murphy, 
the promoter of the Paisley District Tramways Company, was read 
at the Council meeting on 14th inst., intimating that his plans and 
arrangements were now almost complete for japproval by the local 
authorities. 
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Liverpool.—From the capital account of the Corporation 
tramways to December 31st, 1901, it appears that the net 
expenditure on the acquisition of properties, reconstructing track 
and constructing new track, cost of rolling-stock and other stock, 
and of works and charges in connection with the establishment of 
the electric tramways, had been £1,749,428 9s. up to December 31st 
last. The heaviest item of the outlay has been the purchase 
money paid to the Liverpool United Tramways and Omnibus 
Company for their .property, which was £567,375. On tramway 
lines, £257,821 10s. 4d. had been paid up to the end of last year, 
and on reconstruction and extensions, £561,586 11s. 3d. Land and 
buildings cost £102,659 14s. 7d. Cars cost £250,943 15s.10d. The 
s‘'amp duty on the conveyance of the old tramways undertaking to 
tie Corporation required £2,837. The expenses incurred in the 
»romotion of the tramways provisional order amounted to 
(2,224 198. 9d. Engineers’ fees amounted to £2,967 6s. only. 


London to Dover.—The Yorkshire Daily Post reports 
that two alternative routes are being surveyed in Kent for the 
purpose of a double line of electric railway between London and 
liover, for which it is proposed to ask for powers in the next 
session of Parliament. One route is vid Maidstone and the other 

i Chatham. 


London Underground Schemes,—The daily press has 
cn publishing a good deal this week about Mr. Yerkes’ new com- 
)any—the Underground Electric Railways Company of London, 
tormed with a capital of £5,000,000. The objects of the company 
ce stated as follows :—For the purpose of electrifying the District 
‘ailway, and building and working by ele-tricity the following 
nes :—(1) The Brompton and Piccadilly Railway. (2) The Great 
orthern and Strand Railway. (3) The Charing Cross, Euston and 
iiampstead Railway. (4) The Baker Street and Waterloo Railway. 
‘he mode of construction proposed and the character of the work 
nerally is to be similar to that adopted on the Central London 
viilway. The lines will be double throughout, each road being 
uried in a separate tunnel, lined with cast-iron. These tunnels 
vill be constructed for the greater part of their length through 
y»ndon clay, and will be driven in the ordinary way by means of the 
Greathead ” shield, and at such depths as to avoid interference 
ith the sewers, gas, or water mains. At the stations there will be 
atforms 300 ft. in length and 11 ft. in width. Lifts and stair- 
iys will also be provided. Facilities are to be given for the inter- 
iange of traffic where the lines cross each other and where they 
re adjacent to existing railways. A central power station is pro- 
sed to be constructed in Lot’s Road, Chelsea, with access from rail 
ud river, where high-pressure, three-phase, alternating current will 
be generated and transmitted by cables to 20 sub-stations. Atthese 
ib-stations the alternating current will be converted into direct 
current at 500 volts, in accordance with the requirements of the 
Board of Trade. It is proposed that the trains shall consist of seven 
urriages (two of which will be motor cars), each measuring 50 ft. 
ver all, and each seating 48 persons. 


Metropolitan District.—In the London Sheriffs’ 
‘‘ourt on 11th inst., before Mr. Under-Sheriff Burchell and a special 
ury, Mr. Wall, a building contractor, of Chelsea Creek, set up a 
aim for compensation from the Metropolitan and District Railway 

respect of the removal of his works in Chelsea Street, Fulham, on 
‘he site of which the railway proposed to erect their generating 
(ation for the electrification of the line. Sir Edward Clarke stated 
{hat some extraordinarily large amounts of money were involved. 
The claim was in respect of the reinstatement of Mr. Wall in 
business from the north side of the river tothe south side. He had 
t give possession in a fortnight, and if there was six months’ 
delay in his work he would be mulcted in his present contracts in 
penalties amounting to £25,000. Mr. Green, of Chancery Lane, 
assessed the proper amount of compensation at £70,387. The 
inquiry was adjourned, 

Middleton.—The opening of the new electricity works 
of the Middleton Corporation, near Manchester, which was fol- 
lowed by the opening of the Middleton Electric Traction Com- 
pany’s tramways, took place on Monday last. A large company 
assembled outside the works, and the engineers (Messrs. Lacey, 
Clirehugh & Sillar) presented to Alderman Walker, chairman 
of the Electricity Committee, a gold key, with which he opened 
the doors. The works are situated in the centre of the town, 
aljacent to the gas works and municipal buildings, and are, there- 
fore, extremely convenient for the officials and all concerned. The 
equipment comprises three engines direct coupled .to dynamos 
capable of supplying all the power required by the Electric Trac- 
tion Co., as well as an additionalthree miles, which will shortly be 

pleted in the direction of Manchester. So far, there have been 
“(| applicants for illumination, and this department is also regarded 
as satisfactory. The engines were started, and afterwards the party 
were conveyed over the system of eight miles at present open, 
returning to the Town Hallforluncheon. Councillor J. J. Schofield, 
Mayor of Middleton, presided, and after the usual loyal toasts, Mr. 
', S. Raworth, M.1.C.E., director of the British Electric Traction 
Company, Limited, proposed “The Corporation of Middleton,” 
‘nd congratulated the town on the inauguration of the enterprise, 
remarking that local travelling would ultimately become as cheap 
aS main line travelling, and there would soon be a magnificent 
tramway system throughout Lancashire. It behoved them to con- 
sider the question as to who should work them, or whether they 
should be allowed to get into the hands of one great Corporation, 
‘tanchester, for instance.—County Councillor Aspeli proposed the 
‘oast of “The Middleton Electric Traction Company, Limited,” 
hich, he said, was the very latest of the numerous progeny of the 
british Electric Traction Company. The Corporation and the 





public of Middleton wished them every success.—Mr. Raworth 
responded, and Mr. Price, of the British Electric Traction Company, 
also replied in the unavoidable absence of Mr. Stephen Sellon, their 
chief engineer. The trams, which were gaily decorated with flags, 
&c., continued to run throughout the day, and were well patronised 
by the public. 


Moville.—<As already intimated, the preliminaries for 
approaching the Irish Privy Council for authority to construct an 
electric tramway connecting the port of Derry with Moville have 
been arranged. The scheme has been in hand for some time. So 
far back as August last Mr. Wyndham, the Irish Chief Secretary, 
was approached on the matter by a deputation, but nothing came of 
it. Some London financiers and gentlemen interested in railway 
construction subsequently took the matter up, with the result that 
they have decided to construct the line. The system to be adopted 
if the scheme have a successful issue, is the overhead trolley. The 
line will run from Derry vid Culmore, and partly by road. It is 
proposed to generate electricity by turbines driven by Cabry River, 
Onigley’s Point. Moville is the embarking and landing place for 
the Anchor and Allan Steamship Lines. 

Newcastle-on-Tyne.—The electric tramways are moking 
headway. as was shown by the figures Mr. W. Cail, the chairman 
of the Committee, submitted at the Council meeting on the 9th 
inst. The report stated that during the four weeks ended March 
29th there had been 70 cars in use and 158,000 miles had been run, 
the receipts amounting to £7,836, or an average of 11°9d. per car- 
mile. The cars had carried 1,757,373 passengers, or seven and a half 
times the population of the city. Sir Chas. Hamond thought the time 
had arrived for the Committee to give a statement of the expenses 
incurred for working, wages, &c. Mr. Cail said he would rather 
Sir Charles brought the matter up in the form of a motion, a course 
which Sir Charles said he would adopt. On a motion by Mr. 
Frederick Heald it was decided that the Finance Committee should 
be recommended to negotiate with the Tramway Committee for 
terms for the supply of electrical energy and lighting to the various 
properties of the Corporation. 


Newport (Mon.).—At the County Council meeting last 
week, the direct labour question in connection with reconstructing 
and altering the tramways for electrical traction was discussed. 
The Electricity and Tramways Committee being equally divided as 
to the question of contract versus direct labour, left the matter 
for the Council to decide. It was resolved te invite tenders for 
the work. 


Oldbury and Blackheath.—The Oldbury U.D.C., on 
Friday last, considered correspondence with the Birmingham and 
Midland Tramway Company respecting the tramways to be con- 
structed between Oldbury and Blackheath and Langley, and gave 
its consent to the scheme. The clerk (Mr. W. Shakespeare) ex- 
plained that since the last ‘meeting of the Council he had had a 
great deal of correspondence with the solicitors of the company, 
who at first suggested that the Council should contribute something 
towards the cost of widening Halesowen Street, but he replied that 
this proposal could not be entertained. The company now proposed 
to widen the respective streets, including Halesowen Street, upon 
condition that the Council extended the period of the lease, after 
which they would have the right to purchase the cxisting or any 
new tramways that might be constructed to Oldbury, in from 21 to 35 
years. They required a clause to be inserted in the Bill to this 
effect. It was pointed out that the widening of Halesowen Street 
would cost from £19,000 to £20,000. 


Renfrew.—The agreement between this burgh and the 
Corporation of Glasgow is now ready for signature, and the 
extension of the tramway system to Renfrew is to be proceeded with. 


Sweden, — The Falun-Vesterdalen Railway Company 
have approached the Swedish Governmcat with regard to a subsidy 
of 100,000 kroners to enable them to make some experiments with 
electric traction on their line, with the view of its cventual 
general adoption. The demand for the subsidy is based on the 
statement that the experiments would be of service to the State 
Railway authorities in connection with their talked-of scheme of 
adopting electric in place of steam traction. If the trials are taken 
in hand by the Falun-Vesterdalen Railway Company, water power 
will be utilised. 


Tooting.—The transformation of the L.C.C. tramways 
to electric traction has been commenced at this end of the Tooting— 
Westminster line by Messrs. J. G. White & Co. Ample arrange- 
ments are made to avoid interfering with the existing service. 


Twickenham,—Difficulty has been found in Heath Road 
in laying the L.U.T. track by the nearness of water mains to the 
road surface. The U.D.C. has agreed to the level being raised on 
the company arranging with the occupiers affected by the 
operation. No less than 33 owners have petitioned the Council 
against the alteration. 


Wolverhampton.—Our local correspondent writes as 
follows :—“ During the past fortnight very considerable progress has 
been made with the reconstruction of the tramway. The men are 
now busy on the Tettenhall Road, and very soon a junction will be 
formed with the lines on the Newhampton Road. The Lorain 
Company, too, is showing more activity. A large number of con- 
tact boxes have arrived from America, and several hundred of 
these have been placed in position. At the Council meeting on 
Monday the chairman of the Tramways Committee stated his con- 
tident belief that the trams would be ready for the opening of the 
Exhibition on May 1st, that is, provided, of course, the Government 
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inspector gives the necessary permit to run. Great indignation is 
expressed on all hands that in order to place the contact boxes in 
position it is necessary to take up almost a third of the track, thus 
involving a serious waste of material and time. The article on the 
Lorain system which appeared in the ExecrricaL Review a fort- 
night ago was quoted in extenso in the Express and Star, and there 
have been many expressions of regret that such an able criticism of 
the Corporation’s scheme had not appeared earlier, because it 
might have caused some of the local legislators to pause. Deputa- 
tions from the Leicester and Warwick Corporations have within 
the past fortnight visited Wolverhampton and inspected the surface 
contact system.” 








TELEGRAPH AND TELEPHONE NOTES 


New Telegraph Cables to the Malay Archipelago. 
--The Zimes published the following notes from ‘“ A Correspon- 
dent” on April 3rd:—“‘In July, 1901, a telegraph convention was 
signed between Germany and Holland, the importance of which 
trauspired only recently, when the Dutch Government laid a Bill, 
embodying its main provisions, before the States-General at the 
Hague for their approval. The details of this joint scheme are 
very elaborate. In substance, however, it furnishes the two signa- 
tory Powers with the requisite authority to establish a new tele- 
graphic communication between Germany and Holland, on the one 
hand, and their Asiatic possessions on the other, by means of cables, 
which shall be under the joint control of the two Powers and inde- 
pendent of the British cable companies concerned. It is proposed 
to accomplish this end by the formation of a German-Dutch cable 
company, the seat of which will probably be at Cologne. This 
cable company is to obtain the exclusive concession for laying 
telegraph cables from Menado, the chief place of Northern Celebes, 
to the island of Guam, belonging to the group of the Marianas, now 
in the possession of Germany, and from Guam to Shanghai. At 
Guam these cables will connect with the American Pacific cable 
between San Francisco and the Philippines. The Dutch Govern- 
ment having undertaken to lay a cable between Menado and Balik 
Papan, in Borneo, where a telegraphic communication already exists 
with Java, the result of the whole scheme, when completed, will be 
the establishment of an independent German-Dutch cable commu- 
nication with the colonies of the two States in Asia, and with China, 
by way of San Francisco. The German-Dutch Cable Company, to 
be formed at Cologne, with articles of association to be approved 
by the Governments of the two States, will receive during a period 
of (at most) 20 years an annual subsidy which, in the case of 
Germany, will amount to about £50,000, and in the case of the 
Netherlands to about £14,000. But up to 90 per cent of the receipts 
of the company will be used for the purpcse of reducing the annual 
subventions. The joint control of the two Powers will be exercised 
by an international directorate, one quarter of the directors being 
German subjects, and as many again Dutch subjects. Of the two 
managing directors, one must be a German, the other a Nether- 
lander. The two Governments will, moreover, be represented on 
the woard of the cable company by an official commissary. The 
convention, as far as its contents are known, contains an important 
proviso. In case of disputes concerning its interpretation, the 
signatory Powers agree to invoke, and abide by, the decision of the 
International Court of Arbitration at the Hague. But to the tcxt 
of the treaty itself there is added a protocol, the contents of which 
are secret, and which protocol has, therefore, not been laid before 
the States-General. This has provoked some adverse criticism in 
the Dutch Press, which points out that such arrangements conflict 
with Article 59 of the Dutch Constitution, providing that all treaties 
whereby a cession of territory or an imposition of financial burdens 
is contemplated must be laid before the Legislature in full. And, 
naturally enough, a deal of speculation has been set afoot as to what 
the secret protocol may or may not contain, and in how far the 
convention itself may be affected by it. It is considered very likely 
that the contents of the said protocol are of a political nature, and 
deal with the dangers arising out of a state of war at some future 
date, against which the contracting Powers may want to arm them- 
selves beforehand as much as possible. The treaty itself does not 
profess to contemplate a state of war. By it the contracting Powers 
aim at safeguarding an independent cable communication with their 
colonics in times of peace. But how could the same independence 
be maintained in a state of war? It will be remembered that, when 
the intern:tional conference for the protection of submarine cables 
met in Paris 20 years ago, the British Commissioners declared 
that they could not sign the convention then drafted unless 
the Powers represented at the conference agreed to the principle 
that belligerents would be left free to act when involved in 
war. The said Powers did so agree, and the treaty of March, 
1884, contains a proviso to the effect desired by England at that 
time. How the Americans acted in the Philippines during their 
war with Spain is well known; and it is taken for granted 
ou the Continent that, if England became involved in a European 
war, she would no more respect the neutrality of submarine cables 
belonging to belligerents {han the Americans did at Manila. In the 
interests of international commerce such neutrality of cables would 
he, no doubt, highly desirable. The time may come when the 
advocates of neutral submarine cables will be able to carry their 
point ; but obviously the German and Dutch Governments are of the 
opinion that the prospects of immediate reform in this direction 
are not very bright at the present moment; and hence their secret 
protocol above referred to.” 


The Pacific Cable.—Reuter reported on 9th inst. that 
the Pacific cable had reached Fiji. 


The Telegraph Wire Export Trade.—March proved 
to be one of the quietest months, as regards the exports of tele- 
graph wire ahd apparatus connected therewith from this country, 
that has been experienced for along time past. The shipments 
during the month only attained a value of £36,746, which compares 
with £126,330 in February last and £106,638 in March, 1901. For 
the first quarter of the current year, too, the exports show a decline, 
having only amounted to £749,355 as contrasted with £829,270 
in the corresponding three months of last year. 


Telegraphic Interruptions and Repairs :— 
CaBLEs, INTERRUPTED. REPAIRED, 


Latakia-Cyprus .. ee ee oo ee -- June 20, 1899 .. ee 
Alexandria-Laruaca * ee ee -- Jan. 19,1902 .. ee 
Assab-Massowah - March 17, 1902.. on 
Perim-Obock -» Feb. 26,1902 .. April 10. 
Cayenne-Pinheiro .. March 8, 1902 .. April 10. 
Colon-Jamaica .. rr -» March 13, 1902... April 10, 
Zanzibar-Mombassa .. -- March 13, 1902... <* 
Suakin-Djedda .. . April 16, 1902 .. 
LANDLINES :— 

“ Via Hanekin” on Persian territory .. -» Feb, 24,1900 .. ee 
Communication with Baranquilla and Cartagena Dec. 86,1900 _ _.. os 
Guanta-Barcelona a “a os “ . March 17, 1902 .. 
Berlin-Versovic .. “A rae a 5 -» March 31, 1902.. 
Barcelona-Ciudad Bolivar .. ee ee . March 6, 1902 .. 


Wireless Telegraphy.—In the House of Commons Mr. 
Norman asked the Secretary to the Admiralty whether he would 
state what total amount had been paid for the use of the Marconi 
system of wireless telegraphy and the purchase of instruments, upon 
how many ships this system was installed, upon how many ships it 
was now in use, and upon how many ships a different system of 
wireless telegraphy was in use. 

Mr. Arnold-Foster, in reply, said that no public purpose would be 
served by supplying the details. 

In the Commons on 11th inst. also on behalf of Mr. Norman, the 
Secretary to the Treasury, as representing the Postmaster-General, 
was asked whether he would state what total sum had been ex- 
pended by the Post Office in connection with wireless telegraphy. 
whether for purchases, for experiments, or for payments to 
individuals. 

Mr. Austen Chamberlain, in reply, said that experiments in con- 
nection with wireless telegraphy had extended over a number of 
years, and the Postmaster-General feared that it would not be 
possible for him to furnish the information desired by the hon. 
member without considerable expense, which would scarcely be 
justified by the results. Such expenditure as has been incurred has 
been charged partly to the Vote for the Board of Trade and partly 
to the Post Office Vote for Telegraphs. 

The New York //erald’s correspondent at Washington states that 
Mr. Hay, Secretary of State, will notify to Germany that the 
United States looks favourably on Germany’s proposal for an 
International control of wireless telegraphy. 








CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—May 7th. A 20-ton electrical overhead 
crane for the Dee Village electricity works. Sce “Official Notices” 
April 11th. 

Barrow-in-Furness,—May 7th. Arc lamps, columns, 
switch-pillars and sundry materials for the Corporation. See 
“ Official Notices” to-day. 


Bath.—April 21st. Steam dynamos, motor-alternator, 
balancer, switchgear, transformers, water softener, arc and glow 
lamps, cables and meters, &c. See “ Official Notices ” April 11th. 


Bexley.— April 21st and 28th. Tram rails, fishplates, &c., 
also engines, alternators, and dynamos, for the U.D.C. See 
“ Official Notices” March 28th. 


Burton-on-Trent, — April 22nd. The Corporation 
wants tenders for the construction of about 5% miles of route, single 
line with passing places; consulting engineers, Messrs. Kincaid, 
Waller & Manville. 

Bury.—May 8th. ‘Tramway feeders, conduits, and 
street-work for the Corporation. See “ Official Notices ” to-day. 

Cleckheaton.—May 38rd. Direct current motors for the 
U.D.C. See “ Official Notices ” to-day. 


Dundee.—April 24th. ‘Triple-expansion engine and 
750-kw. dynamo for the electricity department. See “ Official 
Notices ” April 4th. 

Edinburgh.—April 28th. Electricity meters for 12 
months. See ‘ Official Notices” April 11th. 

France.—The French Post and Telegraph authorities in 
Paris are inviting tenders until May Ist, for the supply of 695,000 
porcelain insulators in eight lots. Particulars may be obtained 
from, and tenders are to be sent to, Le Sous Secretariat d’Etat des 
Postes et des Telegraphes, Rue de Grenelle, 103, Paris. 


(Continued on page 651.) 








ov 





at 


ey 
) 


y, 
ts 
es 
or 
ec, 
70) 





———— 


Vol. 50. No. 1,273, APRIt 18, 1902.] 


VHE ELECTRICAL REVIEW. 647 








THE BERLIN OVERHEAD AND UNDER- 
GROUND ELECTRIC RAILWAY. 


BuvORE commencing a detailed description of the combination 
overhead and underground electric railway which has recently 
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upon. Owing to the alteration of route, a branch to the 
Potsdam Railway Station, in order to tap the traffic in the 
city, was proposed and agreed to, and the scheme received 
the Royal assent in May, 1893. While the construction of 
the line, which, in the original plans, was to be overhead 
the whole of its length, was in pro- 

gress, it was found necessary to make 

an important alteration, viz., that 

from the Nollendorf Platz, westwards, 

would have to be underground instead 

giles of overhead. The change was partly 
’ due to the municipal authorities of 
www) Prien Ale Charlottenburg deciding in favour of 


/ 


the former system, and after a long 
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Fic. 1.—Map or Bertin Ralnwars. 


n completed in Berlin, a little space may be devoted to a 
ief resume of the history of the undertaking, which dates 
t.ck to 1880. In that year Werner Von Siemens, as a 
sult of his miniature electric railway—the first of the kind 


in the grounds of the Berlin 








an arrangement has been concluded with 
_ > rep ow 6 on bape 

oe ie the municipal body concerned for the 

IN extension of the line—underground— 


\ from the Zoological (iardens along 
the route shown in broken lines in the 
map (fig. 1) to the centre of Charlotten- 
burg. Naturally the question of trans- 
ferring the trains from an overhead 
line to an underground one was the 

cause of much study, and after many plans and proposals. 

had been considered, the establishment of an incline between 
the Nollendorf Platz and Eisenach Strasse was decided upon. 
Protracted negotiations were necessary with the muni- 








dustrial Exhibition in 1879, Wp 
drew up plans for a proposed , 
verhead electric railway in 
he Friedrichstrasse, Berlin. 


\lthough the scheme was not 
proceeded with owing to the 
fact that the thoroughfare was 
found to be not sufticiently 





wide, the ever increasing demands 
for improved transport facilities 
in the German capital caused 
Messrs. Siemens & Halske to 
apply themselves to the work- 
ing out of a plan to equip 
erlin with a system of electric 
railways independent of the 
tramway routes. 

After many years’ labour the 
firm laid before the German 
Ministry of Public Works a 
project for the construction of 
an overhead railway, 83  kilo- 
metres long, to connect the 
eastern and ° western parts of 
berlin, extending from the 
arsaw Street Station of the 
Kerlin Metropolitan Railway 
io the Zoological Gardens. The original route, which took 
n the central portion of the city, did not meet with approval, 


‘nd eventually the one shown in the map (fig. 1) was decided 

















OnerBauM BripGe, AND SrrRaLaveR TuHor Station. 


cipal authorities of Berlin, Schéneberg and Charlottenburg, 
and with the State Railway authorities and private owners 


with reference ‘to the use of land, but finally all was 
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Fic. 2.—TrRIANGULAR JUNCTION. 


satisfactorily arranged, the Berlin municipality in addition 
placing at disposal a large area between the Warsaw Strasse 


receive attention. Subsequently the most difficult part of 
the overhead line—the triangular junction, the bridges over 














Fic. 3.—ELEVATION OF VIADUCT. 


the State Railways, the station at the Hallesches Thor, and 
the branch line to the Potsdamer Platz—was taken in hand, 
the last named being only completed in the 
autum of 1901. Simultaneously the erection 








PRINZENSTRASSE STATION. 


aud the Warsaw Platz for use as a terminal station. The 
three municipal bodies concerned are each to receive a 
certain percentage on the receipts, and 
have, at the end of the 30th year, in accord- 
ance with the Light Railway Law, the option 
of acquiring and taking over the line. To 
the State Railway authorities a fixed annual 
sum is to be paid in return for the use of 
the land and other concessions made. 

Under the auspices of the Deutsche Bank, 
Die Gesellschaft fiir Electrische Hoch und 
Untergrundbahnen in Berlin was launched 
in April, 1897, for the purpose of constructing 
and working the line, an agreement being 
entered into by the company with Messrs, 
Siemens & Halske, whereby the latter concern 
was to construct and equip the line. The 
work of construction occupied a period of 
5} years. Work on the eastern section was 
commenced in the autumnof 1896, and the 
part between the Hallesches Thor and the 
Oberbaum Bridge completed, with the ex- 
ception of the stations, by the end of 1899. 
The remaining portion of the eastern section 
occupied a much _ longer time, owing 
principally to the important buildings at 
the Warsaw Strasse terminus and to the 
station at the Schlesisches Thor, which 
latter was not completed uutil the middle 
of 1901. On the western section work 
was commenced in 1898, the line along the Hallesches 
dank at the side of the Landwehr Canal being the first to 


of the viaduct and stations in the Biilow 
Strasse and the Nollendorf Platz and the 
construction of the underground portion of 
the route were in progress, with the result 
that the whole line was completed by the end 
of 1901. 

With the view of reducing the cost of 
installation and to facilitate the construction 
of the line in certain thoroughfares of Berlin, 
the normal standards of ordinary railways 
were not entirely adhered to. At the same 
time, the establishment of a double track 
throughout was decided upon, the track 
itself being the same as the railway standard, 
so that, should occasion arise, the rolling 
stock of the electrical railway can be taken 
over ordinary railways. 

On the overhead portion and on the 
inclines the distance from the centre of one 
track to that of the other is 3 metres (9°84 
ft.), while in the tunnels, owing to there 
being central supports, it is 3°24 metres 
(10°6 ft.). There are no curves on the line 
with a radius of less than 80 metres (2624 
ft.), while the steepest gradient (except on 
the inclines, where it is 1 in 32) is 1 in 38, 
Including the two termini, there arealtogether 
13 stations on the line ; they have been located at important 
street crossings, where thereis usually a heavy pedestrian traffic. 
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PoTsDAMER Puatz STATION. 


At the same time, efforts were made to locate the stations 


at equal distances, so as to get the full advantage of ‘the 
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maximum speed allowed. The average distance between 
stations is 900 metres (984 yards), the minimum distance— 
between the Stralauer Thor station and the Warsaw Strasse 
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Fia. 5 —D1aGRAM OF INCLINE. 


terminus—being 322 metres (352 yards), and the maximum 
—hetween the Biilow Strasse and the Potsdamer Platz 
stations—1,923 metres (1 mile 342 yards). Eventually the 
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Fic. 6.—ComPparaTIVE SECTIONS OF VARIOUS UNDERGROUND ELECTRIC AND STEAM RalLways. 
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section between the Schlesisches Thor 
and Stralauer Thor stations will be the 
shortest, as it is intended to build a new 
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| j terminus on the eastern side of the 

r N Warsaw Strasse State Railway station. 

if\ The length of the whole line, as at pre- 

-potag \ sent completed, is 10 kilometres 530 
te! metres (6 miles 953 yards). 

~ pe It is not necessary for our purpose to 
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Fic. 7.—Cross-SEction THROUGH THE WITTENBERG Patz STATION. 

















describe at length the architectural 
features of the line and stations. An 
idea of these will be gathered by a glance 
at several of the illustrations given here- 
with, from which it will be seen that no 
expense has been spared in making the 
viaduct and buildings worthy of the 





undertaking. 
With but one or two exceptions, all 
pan the thoroughfares along which the line 


runs are wide and provided with a central 
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walk for pedestrians, the width — from 
building to building—ranging from 31 
to 52 metres (100 to 170 ft.). Except 
in certain parts, the viaduct is built over 
the central strip, which in the Biilow 
Strasse and the Skalitzer Strasse has an 
extreme width of from 11 to 15°3 metres 
(36 to 50 ft.). Thus there is ample 
space for a large roadway for vehicular 
traffic on each side of the viaduct. 
At one part of the Gitschinerstrasse 
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the central path only measures 6 metres (19°6 ft.) 
over all, but even here it was found possible to 
erect the viaduct without interfering with the thorough- 
fare. Along the Hallesches bank of the Landwehr 
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ARCHWAY AT TEMPELHOFER, AND POWER STATION. 


Canal the viaduct does not occupy any part of the road, but 
is carried on masonry supports built on the canal bank. 
Four waterways are crossed by the line—first, over the River 
Spree by the Oberbaum bridge ; second, over the Wasserthor 
basin near the Elisabet-ufer; third, over the Landwehr Canal ; 
and fourth, on the branch to Potsdamer Platz, again over 
the canal. 

One of the most important parts of the line to construct 
was the triangular junction rendered necessary by the 
branch line to Potsdamer Platz. It is situated on the 
10,000 sq. metres of land leased from 
the State Railway authorities. Not- 
withstanding that the smallest radius of 
curve permitted was adopted, the 
junction occupies an area of 8,000 sq. 
metres, and has sides 250 metres (820 
ft.) long. Owing to the track being 
a double one, there would, at this 
triangular junction, had the ordinary 
system been adopted, not only have 
been several branching-off points, but 
also numerous crossings. The latter, 
even with the most perfect method of 
signalling, would, owing to the height 
of the viaduct, have been somewhat 
dangerous, while much time would 
have been lost owing to trains having 
to wait while others passed over the 
crossings. To get over these diffi- 
culties, the interesting plan depicted 
in fig. 2 was adopted, the different 
tracks being carried over and above 
one another in an ingenious manner, 
and this without exceeding the 
scheduled maximum gradient of 1 in 
38. The change in the level of 
the up and down tracks necessitated, 
of course, a separation of the double 
track viaduct into separate single- 
track ones. Naturally, although 
the arrangement adopted caused 
a large increase in the first cost of the line, the 








facility with which the trains get over the triangular 
junction, owing to there being no crossings, has greatly 
increased the carrying capacity, and consequently the earning 
capacity, of the line. 

In view of the relatively high undergound water level, and 
in order to keep down the cost, it was necessary to make the 
underground tunnel as near the road surface as possible. At 
the same time the requirements of the municipal authorities 
had to be adhered to, those of Charlottenburg insisting upon 
a distance of 70 centimetres (27) in.) between the upper 
edge of the tunnel roof and the surface of the road. Only 
at the underground stations is this distance reduced to 40 
centimetres (153 in.). The top of the rails in the under- 
ground portion of the line is, on the average, 14 ft. 5 in. 
below the road, there being but little variation in the level 
on this section. Notwithstanding the relatively level nature 
of Berlin, there is, however, a distance of about 65 ft. 
between the lowest and highest points on the whole iine, the 
highest part being on the viaduct over the Circle Railway. 

Passing to the structural features of the line, it may here 
be mentioned that the length of the steel viaducts and 
bridges (excluding stations) is roundly 4 miles 940 yards; 
that of the masonry viaducts and bridges (including stations) 
1,049 yards; that of the underground portion, 1 mile 98 yards. 
Under the conditions imposed, the viaduct in the public 
thoroughfares was to be so constructed as not to prevent the 
use by the public of the portion of road below it, nor to prevent 
one side of the road being seen from the other, and it was 
these conditions that necessitated the employment of an iron 
viaduct for the bulk of the line. Various types of viaduct 
have been adopted, the one mostly used being that in which 
the supports are rigidly connected with the girders and 
pivoted at their base, to provide for the effect of varying 
temperatures on the viaduct. This method has also the 
advantage that the supports have only the weight of the 
girders to carry, no other moments being set up. The 
supports are connected to the girders by curved arms, giving 
the viaduct a pleasing appearance. The distance between 
the supports differs according to the height of the viaduct ; 
at parts it is 39°3 ft.; at the stations, 49-2 ft. ; at certain 
points, 54 ft. ; and at others, 68°8 ft. The inside width of 
the viaduct, on the track, is 7 metres (23 ft.), thus leaving 
room for a narrow footpath on each side of the lines. 
An elevation of the viaduct on the Hallesches Bank of the 
Landwehr Canal is shown in fig. 3. With the view of 
having the overhead stations at as low a level from the street 
surface as possible and yet to have a reasonable height of clear 
way under the bridges over the main cross thoroughfares, 
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of the viaduct was fixed at 14 ft. 11 in. Other special 
points which had to receive attention were—(1) The 
viaduct along the public thoroughfares had to be watertight, 
that is to say, no water must be allowed to drip on to the 
roadway ; and (2) the noise caused by the trains had to be 
reduced to a minimum, one of the methods adopted of 
meeting these requirements being illustrated in fig. 4. At 
the triangular junction at the eastern extremity of the 
line, and on the land not open to public traffic, the overhead 
portion of the railway is carried on a steel viaduct, which in 
turn rests on masonry arches. Some of this combination 
steel viaduct and masonry work is of a very complex 
character, particularly at one point, where it has in its 
width to support four bridges, each at a different level, and 
ut another where one line is immediately above the other. 

The difference of level of 30 ft. between the overhead and 
underground portion of the line near the Nollendorf Platz, at 
ile western end, is overcome by an incline having a gradient 
o! Lin 82 (see fig. 5). The branch line terminates in a 
tunnel under the Potsdamer Platz State Railway station by 

» incline having a gradient of 1 in 38, about 65 yds. of 
te incline being in the tunnel. The greater part of the 
inclines is carried on a steel viaduct, but the portion near 
the ground level consists of an embankment with masonry 
siipporting walls. 

Some brief particulars of the underground portion of the 
line have already been given. The illustration (fig. 6) is 
interesting as enabling a comparison to be made of the 
s-ction of the tunnel in Berlin with those of the underground 
railways in London, Glasgow, Boston, Paris and Buda- 
lesth. It is formed throughout of a thick layer of rammed 
conerete in which a protective layer of bitumen is interposed. 
Along the centre of the tunnel is a continuous line of steel 
columns serving to support the tunnel roof, while at intervals 
«! 82 ft. along the sides of the tunnel are openings serving 
i» supplies’ stores and safety recesses for plate layers and 
other railway employés, extra provision for the safety of 
whom is found in the space between the central columns and 
the two tracks, The roof of the tunnel is carried on steel 
heams of I section, fixed at distances varying from 1 to 1), 
nietres (3°28 to 4°9 ft.), the central ortion of these beams 
resting on I beams supported on the central columns, The 
roof consists of eencrete, filled in between the beams, a slight 
variation in method being adopted where gas and water 
pipes and other mains have had to be carried over the under- 
vround portion of the line. The inside of the tunnel is 
(24 metres (20 ft.) in width, increasing at the stations to 
i244 metres (41°45 ft.). The foregoing particulars of 
the tunnel refer to the underground portion between 
the Nollendorf Platz and the western terminus, In 
(lie underground part of the Potsdamer Platz branch the 
walls of the tunnel are close up to the foundations of the 
neighbouring buildings, which had to be extended to a 
further depth of from 7 to 14 ft. before the construction of 
tle tunnel could be commenced. Beyond the branch 
terminal station the tunnel is continued for a length of about 
200 ft., to accommodate a single line, used to enable the 
trains to be transferred from the up to the down line in the 
stution, The tunnels were constructed in the form of deep 
cuttings, being afterwards roofed in as shown in fig. 7. An 
e\tensive pumping plant was necessary to keep out the 
underground water during the construction of the tunnel. 
The work was also rendered somewhat difficult, owing to the 
many gas, water, and other mains which had to be dealt 
with without in any way preventing their use. Provision is 
made so that any water which may collect in the tunnels 
during a period of heavy rain, can quickly be carried away, 
so us not to interfere with the working of the line. 


(To be continued. ) 
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DIRECT-COUPLED ENGINE AND DYNAMO. 


Tue high-speed oil engine which has been developed primarily for 
ropelling automobiles will find other spheres of usefulness. Its 
application to dynamo driving is illustrated on the opposite page. 
lhis set has been made to the order of Mr. J. E. Waller, M.Inst.C.E., 
for the electric lighting of his seaside residence. The cngine is of the 
Daimler Company’s standard type, with the addition of a simple 













form of “hit-and-miss” centrifugal governor. It is designed to 
develop 6 8.u.P. at 720 revolutions per minute, and is fitted for 
both tube and electric ignition. The dynamo is of Messrs. Mavor 
and Coulson’s standard bi-polar type, giving an output of 4 Kw. 
It is shunt-wound for charging accumulators at 720 revolutions per 
minute, and has compound winding for supplying the lamps direct 
at 600 revolutions per minute. A two-way switch is fitted to the 
magnets for cutting the series coils in or out of circuit. 

The combined set is exceedingly compact, and is so arranged 
that perfect freedom of access to the parts is provided. When 
these engines are employed for stationary purposes, some of the 
complications attending their use on automobiles are avoided, as, 
for example, the replacement of the pressure system of feed for the 
fuel oil and the water circulating pump by gravity, the oil supply 
tank and water cistern being fixed above the engine. The cost of 
the combination described is considerably less than that of an 
ordinary horizontal engine and belt-driven dynamo of equal output. 
It occupies much less space, and requires a small foundation. So 
simple a plant does not require skilled attendance for its operation, 
but only ordinary intelligence, and in these days of bicycle and 
motor cars, when every man is more or less his own mechanic, it 
should have a wide field of usefulness. Engines which work well 
under the conditions of vibration and dust or mud inseparable from 
the motor car, may be expected to work still more satisfactorily 
when fixed on a rigid base and housed in a cleandry place. The set 
is admirably adapted for the electric lighting of country houses of 
moderate size, and its portability specially adapts it for export. 
For the tropics it is specially recommended, as for electric lighting 
and for driving electric punkah pullers, fans, &c. 
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CONTRACTS OPEN. 


(Continued from page 646.) 


Fulham.—April 29th. Switchboard work for the 
Guardians. See “ Official Notices” to-day. 


Fulham.—May 5th. One 600-Kw. two-phase steam 
alternator, or Parsons turbo-alternator for the electricity works. 
See “ Official Notices ” to-day. 


Glasgow.—April 21st. Concentric and single main 
cables for electricity department. See “ Official Notices” April 
4th. 


Kingston-upon-Hul].—April 24th. Pipework, pumps, 
motors, &c. See “ Notices Official ” April 11th. 

London,—April 22nd. The L.C.C. wants tenders for 
48 miles of extra-high-pressure three-core lead-covered paper- 
insulated cables; 87 miles of low-pressure single ditto; and 14 
miles dry core telephone cable for the tramways. See “ Official 
Notices ” April 4th. 


London.— April 23rd. High and low-pressure switch- 
boards at the Grove Road generating station of the Central Electric 
Supply Company. See “ Official Notices” March 28th. 


London,—May Ist. The L.C.C. wants tenders for elec- 
tric lighting of the Euston Road fire station. See “ Official 
Notices ” to-day. 

Luton,—April 25th. Distributing mains. See “ Official 
Notices” April 11th. 

Lytham.—April 26th. 300-Kw. plant for the elec- 
tricity supply and tramways station, including battery, booster, 


transformers, feeders, mains, arc lampsand posts, &c. See “ Official 
Notices ” April 11th. 


Manstield.—May 1st. Pipework, valves and tanks for 
the electricity works. See “ Official Notices ” April 4th. 


Nelson, — April 28th. tails, overhead equipment, 
pillars, cabie, tramcars, &c. See “ Official Notices” April 11th. 

Oldham.—May 6th.  Switchboards (lighting and 
traction). See “ Official Notices” April 11th. 

Penang.—April 28th. Boilers, condenser, pumps, pipes, 
steam dynamos and balancer booster, switchboards, batteries, cables, 
junction boxes, arc and glow Inmps, posts and accessories, for the 
commissioners of George Town. See our “ Official Notices ” March 
14th. 

Rathmines.—April 24th. 300-Kw. steam dynamo, 
switchboard and mains. See “ Official Notices” March 21st. 


Rhyl.—April 28th. The U.D.C. wants tenders for 
wiring the Town Hall. ‘Tenders to the Clerk, Council Offices, 
Clwyd Street. : 

Rotherham,—April 23rd. —_ Rolling stock, overhead 
work, and permanent way, for Corporation electric tramways. fee 
“ Official Notices” March 28th. 


Spain,.—April 20th. The B. of 7. Journal recently 
contained notice of a call for tenders to take over and work the 
electric light installation of the town of Irin, which was unsuccess- 
fully offered some months ago. Particulars at the B. of T. Offices. 

Stepney.—May Ist. Meters and demand indicators for 
the B.C. See “ Official Notices” to-day. 
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Stockport.—April 23rd. One 200-Kw. engine and 
dynamo for traction purposes. Sce “ Official Notices” April 11th. 


Sudbury.—May 1st. Water-tube boiler, pipework, steam 
dynamos, boosters, batteries, switchboard, mains, station lighting, 
&c. See “ Official Notices ” April 11th. 


Swindon.—April 23rd. Feeder and distributing cables, 
conduits &c., for electric lighting. See “ Official Notices” April 4th. 


Sydney.—May 7th. Messrs. Preece & Cardew, on behalf 
of the Municipal Council, invite tenders for equipment of electricity 
works and sub-stations. Water-tube boilers, three-phase steam 
alternators, battery, motor- generators, stationary transformers, 
switchboards, &c. See “Official Notices” March 21st. 


Trowbridge.—April 30th. ‘The U.D.C. is open to 


receive applications for a lease of its electric lighting powers. 


West Ham.—May 13th. ‘T'wo steel chimneys, four 
fans, and engines for induced draught, brickwork, economisers, &c., 
for the Corporation. See “ Official Notices ” to-day. 


West Hartlepool.—aApril 30th. 200 to 250-Kw. 
engine and dynamo for the electricity works extensions. Sce 
“ Official Notices ” April 4th. 


Whitby.—April 25th. Meters for the U.D).C. electricity 
department. See ‘ Official Notices” to-day. 


CLOSED. 

Bradford,—The Corporation has accepted tenders as 
follows :——-Willans & Robinson, Limited, spare parts for six Willans 
engines, #143 15s. Od.; Bruce Peebles & Co., two 15-H.1. motors for 
£190 193. Od., and one 30-H vp. motor for £155; and Messrs. 
Ferranti, Limited, extension of a lighting switchboard, £128. 

The Corporation has also accepted the offer of the Brush 
Electrical Engineering Company, Limited, to supply 100 
sets of slipper brake materials and attach them to trucks at the 
price of £6 10s. Od. per set. The advertising on the cars has been 
let to a contractor for five years at the rate of £25 per car for the 
first 128 cars and £20 per car for all additional cars. 


Bristol.—The following is a list of the tenders submitted 
to the electricity department (Mr. H. Faraday Proctor), for a 210- 
KW. multipolar direct current generator to be installed at the 
Temple Back clectricity works. The contract has been given to 
Messrs. Dick, Kerr & Co., Limited :—Siemens, Bros. & Company ; 
British Westinghouse Company, Limited; Crompton & Company ; 
British Schuckert Company; Lancashire Dynamo and Motor 
Company; Bergtheil & Young; T. Parker & Co.; India-Rubber 


“Company ; Electric Construction Company ; E. Scott & Mountain ; 


Johnson & Phillips; Johnson-Lundell Traction Company; C. A. 
Parsons & Co.; Brush Electrical Engineering Company ; Mather 
and Platt ; Greenwood & Batley ; Fuller-Wenstrom & Co., Limited ; 
Bruce Peebles & Co; International Electric Engineering Com- 
pany; Mavor & Coulson ; Dick, Kerr & Co. (acecpted) ; Lahmeyer 
Electrical Company. 


Edinburgh,—Messrs. Sykes, Richardson & Hill, of 
Glasgow, have secured the contract for an electric power installation 
at the new premises of Messrs. Robert Younger, Limited, at Easter 
Road, Edinburgh. 


Hackney.—The Hart Accumulator Company recently 
secured from the Borough Council the contract for renewing the 
storage battery of 120 cells at the Hackney public baths with their 
standard lighting type sections. 


King’s Lynn.—-The T.C. have accepted the tender of 
Messrs. Summers & Scott, for engines and pumps for the Gayton 
works at £1,750. 

Limerick.—Mr. Patrick Bourke has obtained the 
contract for the erection of the generating station, Frederick Street, 
Limerick, in connection with the clectric lighting scheme of that 
town. The station is to cost £2,650. 


Liverpool.—We learn that the Corporation have renewed 
their contract for the supply of incandescent lamps for the ensuing 
year with the Electrical Company, Limited. 


Melbourne.—An Australasian exchange says that the 
City Council recently gave an order for nearly one million are lamp 
carbons of Conradty’s manufacture to the Austral Otis Engineering 
Company. Launceston Council also placed a contract for arc 
carbons with the same company. 


Newceastle-on-Tyne.— The Council on the 9th inst., 
accepted the tender of Messrs. Elliott, Bros., of Newcastle, for 
the construction of shops at Gosforth electric tram car sheds, the 
cost being £4,459 1s. 10d. 


Sunderland, — The T.C. has accepted the following 

tenders :— 
Mr. Thos. Lumsdon, Gateshead, machine tools. 
Messrs. Doulton & Co., stoneware casings. 
Vacuum Oil Company, oil. 

Messrs. W. T. Glover & Co., Ltd., of Manchester, india-rubber covered 

cables. 
Messrs. Watson, Gow & Co., Glasgow, cast-iron pipes. 





Spain.—La Compania de Productos Celuloideos y 
Refinacion de Alanfor, of Madrid, has secured a contract from the 
Spanish Ministry of Posts and Telegraphs, for 12,000 celluloid insu- 
lators. 

Swansea.— The E.L. Committee has decided to accept 
the tender of the Westinghouse Company at £14,520 for the erection 
of dynamos and engines in connection with the scheme for trebling 
the capacity of the electric lighting works. The other tenders 
chosen for final selection were those of Messrs. Dick, Kerr & Co. 
and the Schuckert Company, the former being £760 and the latter 
£790 below that of the Westinghouse Company. 








FORTHCOMING EVENTS. 


Saturday, April 19th:—At 3.0 p.m. National Association of Elec- 
trical Contractors (Northern Section). Meeting at the 
Exchange Station Hotel, Liverpool. 

At 130 pm. National Association of Electrical Con- 
tractors (Northern Section). Meeting of the Execu- 
tive and Delegates of the Local Associations. 

Tuesday, April 22nd.—At 7.30 pm. Institution of Mlectrical Engi- 
neers (Students’ Section). Extraordinary meeting 
to be held at the Finsbury Techuical Vollege. Paper 
on “The Wehnelt Interrupter,” by Mr. P. Laubach. 

Wednesday, April 23rd.—At 8 p.m. Institution of Civil Engi- 
neers. Special meeting. ‘Tenth “James Forrest” 
lecture, by Sir William C. Roberts-Austen, on “ Metal- 
lurgy in Relation to Engineering.” 

Thursday, April 24th.—At 8 p.m. Institution of Klectrical Engi- 
neers. Meeting at the Institution of Civil Engineers. 
Adjourned discussion on paper on “ Problems of Elec- 
tric Railways,” by James Swinburne and W. R. 
Cooper. ‘Form of Model General Conditions, for 
use in connection with Contracts for Plant, Mains, and 
\pparatus for Electricity Works; as drafted by a 
Committee, and presented to the Council for adoption 
as the Model General Conditions recommended by the 
Tusititution of Electrical Engineers. The announce- 


ment of the Council nominations for the Council for 


1902-1903 will be made at this meeting. 

Friday, April 25th.—At 5 p.m. Physical Society. Meeting in the 
rooms of the Chemical Society. Papers on “An 
Exhibition of a Mecbanical Break for Induction 
Coils,” by Dr. Dawson Turner, and “ A Temperature 
Indicator for use with Platinum Thermometers, in 
which Readings are Automatically Reduced to the 
Gas-Scale,” by R. 5. Whipple. 








NOTES. 


Diisseldorf Exhibition. — The Diisseldorf Art and 
Industrial Exhibition, which is to be opened on May Ist, promises 
to be of an important character, very large spaces having been taken 
by the leading iron and steel concerns in Rhenish-Westphalia. The 
Exhibition will run for a period of six months, and an idea of its 
importance may be gathered from the fact that the central electric 
lighting and power station that has becn established in connection 
with it has a capacity of 6,000 Hu P. 


German Electro-Chemical Society, — The annual 
meeting of the Deutsche Electro-chemische Gesellschaft is to be 
held at Wurzburg, Germany, from May 8th to 10th next. No less 
than 27 papers are down for reading at the meeting. Among them 
we note one by Herr F. Foerster on “ The Electrolysis of Platinised 
Klectrodes,” one hy Herr C. Liebenow on “The Application of the 
Fuchs Measuring System in Accumulator Practice,” and ove by 
Herr A, Coehn on “ The Electrolytical Production of New Alloys.’ 


High-Voltage Transmission.—The Electrical World 
says that the Union Traction Company, of Indiana, in the extensions 
of its large electric interurban railway network around Anderson, 
Ind., will employ 32,000-volt transmission lines for distributing 
electrical energy. The Economy Electric Light and Power Com- 
pany, of Joliet, Ill., on its 35-mile transmission for operating the 
Bridgeport pumping station in Chicago will employ a similar 
voltage. 

The Electricals.—This newly-formed society had_ its 
housewarming at the Bedford Head Hotel on Friday evening last, 
April 11th, very few seats remaining vacant. The supper was very 
well served, and a capital concert followed. In the absence abroad 
of the President, Sir David L. Salomons, Bart., the chair was 
occupied by the Vice-President, Mr. C. F. Quicke, M.I.E.E. The 
meetings are held every Friday, and are of a social nature only. 
Gentlemen desirous of joining should communicate with the hon. 
secretary, Mr. F. E. Oldham, 3, Orchard Road, Highgate, N. 

Institution of Electrical Engineers (Manchester).— 
On Tuesday, April 15th, a paperon “Tbe Treatment and Use of 
Air-Spaced Cables,” was read by Mr. G. E. Fletcher. 
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The Hargreaves-Bird Electrolytic Process.—The 
works of the Electrolytic Alkali Company, at Middlewich, were 
started on @ practical scale in April last year. In the cell room 
there is now working one unit, or 56 cells, 12 out of each 14 of 
which are always in operation at one time, the remaining two being 
held in reserve. The present scheme of the company is to have a 
total of 250 cells, or five times the existing plant. It is stated that 
frou: 43 months’ working of the one unit there has resulted a profit 
of £1,242, equivalent to a profit at the rate of £3,170 per annum, 
4nd during part of the time only a few of the cells were in actual 
operation. With the same plant they have earned protit at the rate 
of between £7,000 and £8,009 per annum. With the same ratio of 

rotits, and five units working, the company expects to earn 
sufi-ient to pay 7 per cent. on £100,000 preference shares, or double 











RanGeEs or EvLEctTROLYTIC CELLS. 


the vsisting issue, and more than 16 per cei. t. on the ordinary shares, 
when the further £100,000 now asked for in the prospectus, which 
apjvars in our pages this week, is subscribed. At present the capacity 
of ‘ieir plant is quite unequal to cope with the demands for the 
products. The accompanying illustration shows an end view of the 
ranves of cells. As the prospectus shows, subscriptions are now 
inv. ted for 50,000 7 per cent. £1 cumulative preference and 50,000 
{| ordinary shares atpar. This capital, it is said, will be ample for 
carrying out the buildings and plant necessary for completiog the 
second unit, and for erecting and fully equipping the third, fourth, 
und fifth sections of the extensions. The list of subscriptions will 
clove on Thursday next, April 24th, for town and country. 


tustitution of Electrical Engineers (Glasgow Local 
Section).—On Tuesday evening, 8th inst., the chairman, Prof. 
Manus Maclean, announced that in accordance with Clause 45 of 
the articles of association, the Council had prepared a list of 
nominations for the oftice-bearers for the next session, which he 
submitted to the meeting, as follows:—Chairman, H. A. Mavor; 
vice-chairman, W. A. Chamen; hon. sec. and treasurer, E. George 
Tid’; ordinary members of committee, A. R. Bennett, M. B. Field, 
W. McWhirter, Thos. Young, W. B. Sayers, J. M. M. Munro, W. B. 
Pickstone, Prof. A. Gray, and David Stewart (representing the 
associates). If any member had other names to propose, he could do 
so in accordance with the above-mentioned clause, which stipulates 
that such nominations must be in the hands of the secretary within 
seven days from the date of that meeting. Prof. Maclean, in intro- 
ducing Mr. M. B. Field (member), who read a paper on “ Notes on 
the Testing of Tramway Motors and Investigations into their 
Character,” said that Mr. Field’s paper had really been intended for 
the May meeting, but that owing to unforeseen circumstances the 
\pril paper had not come forward in time for the meeting, and Mr. 
Ficl had kindly stepped in and filled the gap. Mr. Field there- 
after read his paper, which was followed with the closest attention, 
ilthough it lasted about an hour and 45 minutes. After the reading 
ut the paper, Mr. W. A. Chamen (member) congratulated Mr. Ficld 
on the ability displayed in the facts and figures he had laid before 
them, and moved that the discussion be postponed till the May 
mecting of the section. Mr. H. A. Mavor seconded, and the meeting 
was concluded by a vote of thanks to Mr. Field. 


Messts, Bruce Peebles and the Ganz System.—We 
lcarn that a contract and agreement have been entered into between 
Messrs, D. Bruce Peebles & Co. and Messrs. Ganz & Co., of Buda- 
[ esth, whereby the former firm have the sole manufacturing licerce 
for Great Britain and the Colonies for all Messrs. Ganz & Co.’s 
thre e-phase manufactures. The best points of Continental design 
will, therefore, be embodied with highest class British workmanship 
and finish, Messrs. Bruce Peebles & Co. have acquired a large tract 
ofland on which they will be capable of building machines up to 
10,000 up. They have also taken up the Ganz system of electric 
traction, and the working application of this will be shown in this 
Country as soon as possible. 


Municipal Loans.—The Select Committee of the Com- 
‘uvus on loans to local authorities sat again on 11th inst., and heard 
tidence by Sir Herbert Jekyll, assistant secretary of the Board of 

tade, Mr. Lindsell, of the Education Department, and Mr. J. 
Lithiby, assistant secretary to the Local Government Board. 


Electricity Works and Coronation Energy.—The 
following information has come to supplement that given in our 
article last week :— 

Barrow-in-Furness.—Mr. H. R. Burnett: (1) None necessary. 
(2) Energy for outside illuminations probably free of charge. 
(3) No. (4) Electricity works, No; municipal buildings, by 
gas, electricity, or both. : 

Bradford.—Mr. R. A. Chattock: (1) Ample spare plant for this 
time of the year. (2) Nonearranged. (3) None so far. (4) A 
portion of the Town Hall is to be illuminated electrically, also 
some of the squares, open places and monuments. This will 
be carried out by the Corporation, and special designs have 
been submitted and approved by the Coronation Committee. 

Carlisle.—Mr. C. D. Burnet: (1) None. (2 and 3) No. (4) Not 
decided. 

Colwyn Bay.—Mr. A. R. Tudman: No! 

Dover Electricity Supply Company.—Mr. L. W. Woodman: A 
considerable length of cable has been wired with lampholders 
every 12 in. in anticipation of demand, and the company is pre- 
pared to supply letters and crowns, &c. (2) Fixed charge per 
lamp, including energy, for existing consumers. (3) None 
offered, but for desirable consumers special facilities might be 
given. (4) Works, No; chimney, Very likely ; municipal 
buildings, Probably. 

Heckmondwike.—Mr. G. H. Carter: (1) None. (2) Enginecr 

- has recommended 3d. per unit. (3 and 4) Nothing settled. 
Mexborough.—Mr. H. Waring: (1) None; others, No. 
Nuneaton.—Mr. S. C. Gibson: (1) No; demand _insuflicient. 

(2) Where consumer fixes extra lamps, all energy consumed on 
his premises will be 3d. per unit. (3) Each case on its merits. 
(4) Under consideration. : 

Prescot and District Company.—Mr. R. P. Nash: (1) Plant 
sufficient. (2) For illumination purposes free. (3) No. (4) Not 
decided. 

Reading Electric Supply Company.—Mr. A. T. Cooper: 
(1) Ample spare plant available. (2) 2d. per unit with meter 
and connection fee of 5s. per consumer. (3) Open to consider 
for large schemes. (4) Works probably, municipal buildings 
unsettled. 

St. James’s and Pall Mall E.L. Company.—Mr. F. J. Walker: 
Circular out since January 28th. Small devices which can be 
supplied through the consumer's existing service and metcr, 
will be charged as ordinary lighting, with a fee of £1 1s. for 
attendance and inspection. Large devices will be supplied by 
special service and meter, and charged for at the rate of 6d. per 
unit, and the cost of laying the service. In view of the extra 
amount of work involved, all such applications must be 
delivered to the company at least one month before the date 
at which the illuminations are required to be used, and every- 
thing must be completed and in readiness for connection a 
fortnight before that date. The company cannot guarantec to 
supply unless this condition is strictly observed. 

Southampton.—Mr. H. F. Street: (1) None. (2) Usual. (3) 
Nominal charge made to prevent a very small number of lights 
being applied for. (4) Yes. 

York.—Mr. C. A. Midgley: (1) None. (2) 3d. (4) No. 


Personal.—There were 115 candidates for the post of 
general manager of the Yarmouth Corporation new electric tram- 
ways, now approaching completion. Mr. F. L. Turner, of the Black- 
pool Corporation Tramways, was appointed. 

A New York exchange says that Mr. Bernard Drake, of Messrs. 
Drake & Gorham, has just been on a business visit in the States. 

The syndicate which has purchased the Isle of Man electric tram- 
ways system has appointed Mr. Frank Edmondson, who had been in 
the service of the old company for many years, and latterly as the 
assistant engineer, as its chief engincer for the entire system. 


Marriage.—On Wednesday last week at Blackpool Mr. 
J. St. P. McMahon, chief electrical engineer of the Blackpool and 
Fleetwood Tramroad Company, wis married to Miss Constance M. 
Carlisle. The gifts included a silver tea service from the bride- 
groom’s fellow workers at the B. and F. T. Company. 

Appointments Vacant,— Assistant electrical engineer 
at £130 for the Devonport Corporation. Inspector of tire alarms 
for Bradford Fire Brigade at £95. Sec “ Official Notices” to-day. 


Boilermakers’ Wages.—We read in the 7imes that 
the employers on the north-east coast have given notice of a reduc- 
tion of wages to the members of the Boilermakers’ and Iron and 
Steel Shipbuilders’ Society. The reduction is for 5 per cent. on 
piece rates and will take effect in about a fortnight’s time. The 
reason given for the reduction is the falling-off in trade. Notices. 
are being issued calling meetings of the men to consider the matter. 


Train Lighting in Pennsylvania,—The Pennsylvania 
Railroad has put in service a train lighted by electricity, generated 
by storage batteries under each car. The present batteries will 
supply lights for 12 hours, and improvements are expected to be 
made whereby batteries can be installed that will furnish lights for 


- 24 hours. It is said (Electrical World, New York) that all the 


through trains of the Pennsylvania Railroad will be furnished with 
these storage batteries. 


Liverpool Extension Contracts,—The City Council 
on Wednesday accepted the tender of the British Thomson-Houston 
Company for three high-tension steam dynamos for the Lister Drive 
station, and six sets of sub-station transformers, at a cost of £22,059. 
The contract for three sete of direct-current steam dynamos for the 
Pumpfields station was given to Messrs. Willans & Robinson, at 
£6,921, less 24 per cent. 








wom 


Vol. 50. No. 1,273, Apart 18, 1902.] 


THE ELECTRICAL REVIEW. 655 























654 


THE ELECTRICAL REVIEW. 


[Vol. 50. No. 1,273, Apri 18, 1902. 





Fund for the Endowment of University Education 
and Research.—We are asked to publish the following appeal :— 

“May I ask for space in your columns to call public attention to 
the appeal now issued by University College, for funds in aid of 
higher education and research in London ? 

“By the new statutes of the University of London a Teaching 
University has been created. It is impossible, however, for the 
University to exercise its proper functions with regard to teaching 
and research until it has capital funds and adequate buildings at its 
disposal. The part of the Imperial Institute allocated to the 
University does not more than suffice for the purposes of examina- 
tion and secretariat. 

“University College, London, has from its foundation, 75 years 
ago, been a seat of University education and research. Its yearly 
output of original work is not exceeded by that of any University 
in the land. Its buildings, freehold land, and endowments repre- 
sent a capital value of at least £800,000, and its present accommoda- 
tion could be trebled by the extension of the buildings in its own 
grounds. It is evident, therefore, that the policy of incorporating 
the College in the University is an important step in building up 
the Greater London University on existing institutions. 

“In order to aid the policy of incorporation the Drapers’ Company 
have offered £30,000 to the University ; and for the same purpose 
a former student has offered an equal sum to University Collece. 

“ But these sums are quite insufficient. A further sum of 
£110,000 is required in order to free the whole of the existing 
College buildings for University purposes, and render incorporation 
possible. 

“Much larger sums, amounting in all (including the £110,000 
already mentioned) to over a million, are necessary in order to 
perfect and complete the College, and to render incorporation 
fruitful by placing at the disposal of the University funds 
sufficient to complete the college equipment for higher teaching and 
research. The estimated sums may be divided as follows :— 

“‘(a) £250,000 for completing the College buildings, thus pro- 
viding adequate accommodation for teaching and research in 
such important departments as modern languages, chemistry in all 
its branehes, geology, physiology, botany, engineering in all its 
branches, advanced medical studies, &c. 

“(b) An annual income of £6,000 a year, or a capital sum of 
£200,000 for departmental expenses, including maintenance of 
laboratories, libraries, &c. 

“(c) A yearly sum of £20,000, or a capital sum of £700,000, for 
the endowment of existing unendowed Chairs, and for the 
foundation of additional Professorships and Lectureships. 

“The great need of our country at the present time is an increase 
in the supply of men with trained brains—men who will act as 
leaders in the world of thought and of affairs, and in the struggle 
for mastery over the forces of Nature. The recent industrial 
development of Germany, the growing ascendency of America, are 
largely due to the recognition of this fact, and to the provision by 
the State, or by private individuals, of the necessary means, of 
Universities well equipped with laboratories and weil supplied 
with endowments. 

“T earnestly appeal, therefore, to everyone who has the interests 
of his city and country at heart, to help in thus developing the 
University of London, so that it may be worthy of the capital, and 
a fruittul source of power to the Empire. 7 

“A public meeting has been arranged to take place in support of 
the scheme at the Mansion House on May 9th,and the Lord Mayor has 
kindly consented to preside. 

“A detailed statement of the needs of University College, 
London, with some account of its previous history, and the part it 
has already played in the increase of knowledge, has been drawn 
up in support of the appeal, and may be had on application to the 
secretary at the College. 

“ Donations and subscriptions should be sent to the treasurer, Sir 
ht. Farrant, at the College. 

“ (Signed) Reay, President. 

“ University College, London, 

“Gower Street, W.C, 
“ April 11th, 1902.” 

It was announced yesterday morning that Mr. W. W. Astor had 

sent a donation of £20,000 to the fund. 


Our Tramway Contemporary.—The 7Zvamway an/ 
hiailway World Publishing Company, Limited, established in 1892, 
has been voluntarily wound up, and a new company with the same 
title and capital has been registered. The new company will carry 
on the business of the old company, and the re-organisation will 
involve no change in the management, staff or policy of the 7’ram- 
way and Railway World. 

Obituary.—We regret to announce the death, at the age 
of 61, of M. Alfred Cornu, member of the Academy of Sciences, of 
Paris, whose experiments on the velocity of light perfected the 
method of Fizeau. 

Motor Cars at Boston, U.S.A.—A Chicago exchange 
says that the Boston Legislature has passed a Bill regulating the 
speed of automobiles to 15 miles an hour outside the limits of a 
city or thickly settled part of a town, and to 10 miles an hour 
within those districts. 








THE CENTRAL STATION ENGINEER. 


THE Devonport Council last week confirmed the appointment. of 
Mr. J. W. Spank as borough electrical engineer, in place of Mr. 


Cuas. Ftrness, who goes to Blackpool. The works are now 
practically ready to give a supply of energy. A chief assistant is 
to be advertised for at £130. 

On the 8th inst., Mr.C. A. Bowen, assistant engineer at the 
Chatham Electricity Works, was presented with a pen and ink 
stand on the occasion of his marriage. 

On Thursday last week the Mayor of Bath presented 10 members 
of the staff with the honorariums granted by the Council for loyal 
work during the breakdown of November. The Electric Lighting 
Committee had allotted 50 guineas to Mr. TeaGun, end the 
remainder of £150 to the other officials. The Mayos said it was 
his duty to thank the staff, on behalf of the Council and citizens, for 
having done so very well in the Noyember mishap. It was their 
wish to recognise the voluntary efforts of the staff to minimise the 
inconvenience which was felt at the time of the breakdown. Mr, 
Isaacs endorsed the remarks of the Mayor. There was not 
a man who attempted to shirk his duty. It was very satis- 
factory to think that they had such an able and _ willing 
staff. Light refreshments were provided, and Mr. Tgaguz, 
proposing the health of the Mayor, said the Mayor and Council 
had in a handsome way recognised the work that had been 
done, simply because the staff had carried out its duty when 
the occasion arose. If the staff had merely had the thanks of the 
Council they would have considered themselves satisfied. Mr. 
A. G. D. Mocsr, on bebalf of the Council, said they had the fullest 
confidence in Mr. TEaGur, who, they believed, was a man they could 
thoroughly trust, and in his staff. 

The Croydon County Council has appointed Mr. J. Gray Scort, 
burgh electrical engineer of Leith, to the office of Corporation 
electrical engineer, at a salary of £400, rising to £600. 








NEW COMPANIES REGISTERED. 


Industrial Electric Company, Limited (73,266).—This com- 
pany was registered on March 29th, with a capital of £2,000 in £1 shares, to 
acquire the business carried on by S. Raphael and J. Gray, as the Industrial 
Electric Company, at Egremont, Ches., and to carry on the business of manu- 
facturers of and dealers in electric fittings, motors, lamps, switches, insulators, 
bells, and other electrical appliances and apparatus, mechanical and electrical 
engineers, fitters, founders, platers, &c. The first subscribers are :—S. Raphael, 
Marine View, Promenade, Egremont, electrical engineer, £0 shares; J. Gray, 
150, New Chester Road, Birkenhead, electrical engineer, £0 shares; Mrs. A. 
Gray, 150, New Chester Road, Birkenhead, 5 shares; H. D. Findlay, Marine 
View, Promenade, Egremont, electrician, 1 share; F. F. Scott, 83, Victoria Road, 
New Brighton, butcher, 1 share; C. J. Holmes, Market Gate, Warrington, . 
merchant tailor, 50 shares ; W. Russe!l, 7, Suez Street, Warrington, livery stable 
keeper, 1 share; and E. G. E. Snow, 89, Victoria Road, New Brighton, grocer, 
lshare. Minimum cash subscription, £100. The number of directors is not to 
be less than two nor more than five; the first are S. Raphael and J. Gray; quali- 
tication, 50 shares. 


R. D. Cassells & Co., Limited (5,058).—This company was 
registered in Edinburgh on March 29th, with acapital of £3,000 in £1 shares, to 
acquire the business of the late Robert D. Cassells, electrical engineer and con- 
tractor, carried on at 168, St. Vincent Street, Glasgow, as ‘Rt. D. Cassells and 
Co.,” together with the whole plant, premises, implements, furniture, and good- 
will, and to carry on the business of electrical and mechanical engineers, con- 
tractors, kc. The subscribers (each with one share) are:-—Robert Livingston, 
168A, St. Vincent Street, Glasgow, electrical engineer; James Davies, jun., 16%, 
St. Vincent Street, Glasgow, chartered accountant; J. M’Dermott, 168, St. 
Vincent Street, Glasgow, electrician; W. Couper Tait, 168, St. Vincent Street, 
Glasgow, chartered accountant; Mrs. J. Cassells, 68, (;lencairn Drive, Pollok- 
shields ; J. Taylor, 14, Regent Park Terrace, Glasgow, superintendent; and J. 
Livingston, 168, St. Vincent Street, Glasgow, clerk. lhe number of directors is 
not to be more than three; the first is Robert Livingston; qualification, 50 
shares. Registered office, 1684, St. Vincent Street, Glasgow. 


Invention Proprietary Syndicate, Limited (73,253).—This 
company was registered on March 27th, with a capital of £1,000 in £1 shares, to 
acquire, subject to an agreement between A. T. M. Johnson and E. J, 
Richardson, all the interest of the said A. T. M. Johnson and G, Guyott in the 
British Patent, dated May 1st, 1902, and numbered #,067, for improvements in 
harmonic telegraphy; also in an invention for improvements in the means of 
transmitting and receiving musical sounds electrically, applicable to harmonic 
telegraphy or telephony ; also in an invention for improvements in means of 
and apparatus for electrically transmitting and receiving messages; also the 
interest of the said A. T. M. Johnson in certain patents to be granted to him 
and the said E. J. Richardson or either of them in France, Belgium, Germany, 
Italy, Austria, Hungary, Switzerland, and the U.S.A., Canada, Australia, Cape 
Colony, Natal, Rhodesia, and the Transvaal; and to construct, maintain and 
deal in and with land and submarine telegraphs and telephones, and in 
particular wireless, secret and harmonic telegraphs and telephones in which the 
methods of syntonised synchronism are employed, and other electrical or other 
contrivances. The first subscribers (each with one share) are :—G. Guyott, 19, 
Calabria Road, Highbury, N., wine and spirit merchant; W. A. Shelvey, 39, 
High Holborn, W.C., wine merchant’s manager; J. A. Robertson, 28-9, St. 
Swithin’s Lane, E.C., aceountant; H. Duncan, 1, St. Helen’s Place, E.C., 
gentleman; T. R. Lewis, 62, Aislibei Road, Lewisham, surveyor; A. T. M. 
Johnson, 108, Calabria Road, Highbury, N., retired; and A. Angold, 13, John 
Street, Bedford Row, W.C., gentleman. No initial public issue. Registered 
without articles of association. Registered oftice, 11, John Street, Bedford 
Row, W.C, 


Shanghai Electric Power and Traction Syndicate, Limited 
(73,321).—This company was registered on April 4th, with a capital of £6,000 in 
£1 shares, to construct or acquire, maintain and work by horse, electrical, steam, 
or other power, tramways, railways, boats, and means of communication in 
Shanghai or elsewhere in Asia, to acquire running powers or other rights, and to 
carry on the business of railway, tramway, omnibus, van, and boat proprietors, 
carriers, generators, accumulators, and distributors of electrical energy, elec: 
tricians, electrical engineers, suppliers of electric light, &c. The first sub- 
scribers (each with one share) are:—H. W. Perry, 32, Church Hill Road, Wal- 
thamstow, gentleman; A. C. Batt, 9, Fairmount Road, Brixton Hill, S.W.s 
gentleman; H. A. Neild, 3, Brunswick Square, W.C., gentleman; J. H. Black- 
more, 21, Sheen Grove, Richmond Grove, Barnsbury, N., clerk; W. Gilbert, 39, 
Carlton Road, Putney, clerk; H. F. Weston, 60, Holmwood Gardens, Brixton 
Hill, 8.W., gentleman; and A. B. Johnson, 66, Limes Grove, Lewisham, 8.E., 
gentleman. No initial public issue. The number of directors is not to be less 
than three nor more than 10. The subscribers are to appoint the first ; 
remuneration as fixed by the company. 
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Charing Cross Syndicate, Limited (73,293).—This company 
was registered on April 8rd, with a capital of £10,000 in £1 shares, to apply for, 
prom< ste, or obtain Acts of Parliament, orders, and authorities relating to the 
ine rporation of a company or companies for the construction of underground 
or overground railways or tramways (to be worked by electricity or otherwise), 
licht railways, and other projects and undertakings, to adopt an agreement 

vith the London and Provincial Electric Construction Company, Limited, to 
truct, equip, and work by steam, electricity, cable, or other mechanical 
power any railways and tramways, and to manufacture and deal in omnibuses, 
motor cars, carriages, electrical and other appliances, &c. The first subscribers 
each oe one share) are:—A. R. Davy, Combe Edge, Bagshot, gentleman; 

N. L. Pearce, York bate Westminster; C. B. Marshall, York Man- 
Westminster, solicitor ; A. Leonhardt, Alton Lodge, Carshalton, 
arliamentary agent; P. W. iMeik, 16, Victoria Street, S.W., civil engineer ; 
‘, S. Meik, 16, Victoria Street, s.W., civil engineer ; and R. E. Middleton, 
7, | ictoria Street, S.W., civil engineer. No initial public issue. The 
number of directors is not to be less than three nor more than nine; the 
subseribers are to appoint the first; qualification, £100; remuneration as 















tixed by the company. Registered office, York Mansions, 87, York Street, 
Westminster, S.W. 


(uderground Electric Railways Company of London, Ltd. 
733, \76).—This company was registered on April 9th, with a cap:tal of £5,000,000 
in 10 shares, toacquire the undertaking of the Metropolitan District Electric 
7 ion Company, Limited, to promote the adoption of electric traction for 
vail vays, light railways, and tramways in the United Kingdom; to construct 
maintain works, buildings, rolling stock, and conveniences for providing, 

ing, and maintaining electric traction, and particularly works for the 
ration, distribution, accumulation, application, and use of electric energy ; 
t quire any railways, light railways and tramways, or rights in relation 
th to, to equip thesame with electric or other traction, ani to carry on the 
| ess of electrical, mechanical, and general engineers; suppliers of elec- 
y for lizht, heat, motive power, and telegraphic, telephonic, and other 
| ses; Company promoters, financiers, guarantors, contractors, &c. The 
eg rs (each with one share) are:—E. 8. Speyer, 7. Lothbury, E.C., 
} ; W.H. Brown, 7, Lothbury, E.C., banker; A. N. Smith, 27, Carlton Hill, 
N.W., ‘ues H. G. Leith, 35, Hans R oad, S.W., clerk; C. T. Yerkes, Hamilton 
House, Victoria Embankment, W.C., gentleman; W. E. Mandelick, Hamilton 
H », Victoria Embankment, W.C., gentleman; and A. J. Kent, 8, Cross 
Ro«i, South Wimbledon, accountant. No initial public issue. The number of 
1 tors is not to be less than three nor more than seven; the first are to be 
ul nted by the subscribers, subject to the right during the first 10 years of 
sp ver Brothers, of London, Speyer & Co., of New York, and the Old Colony 
[ Company, of Bolton, U.S.A., whilst they or any of them remain members 
e company, to nominate a majority of the directors for the time being ; 

tic prs £1,000; remuneration as fixed by the company. 


: Glover & Co., Limited (73,356).—This company was 

! tere Me on April 8th, with a capital of £10,000 in £1 shares, toadopt an agree- 
! with F. A. Glover, for the acquisition of the business of an electrical and 
ul engineer car:ied on by the said F. A. Glover as ‘* F’. A. Glover & Co.,” 

al ) carry on the business of electrical, mechanical, hydraulic and general 
t eers, X*. The first subscribers (each with one share) are:—F. A. Glover, 
"7, \meen Victoria Street, E.C., electrical engineer; A. Glover, Elmstree, 
t Hill, S.E., engineer; R. H. Hayne, 97, Queen Victoria Street, E.C., 

t ical engineer; T. Jacob, ¥7, Queen Victoria Street, E.C., electrical engi- 
ne S. W. Duttson, 15, Fish Street Hill, E.C., merchant; H. L. Duttson, 15, 
fis!) Street Hill, EC., merchant; and H. M. Armitage, 97, Queen Victoria 
trect, E.C., clerk. No initial public issue. The nnmber of directors is not to 
he s than two, nor more than five; the first are A. Glover, . A. Glover and 
I . Hayne; qualification, £20. Registered office, 97, Queen Victoria 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Westminster Electric Supply Corporation, Limited (27,061). 
—'] his company’s annual return was filed on March 19th, when 109,520 ordinary 
‘,141 preference shares were taken up out of a nominal capital of £800,000 
in 10,000 ordinary and 50,000 preference shares of £5 each (increased from 
£55,010 to £800,000 in December, 1901). £5 per share has been called up on 
the ordinary and £2103. on the preference shares, resulting in the receipt of 
£617.52 10s., in addition to £28,540 paid in advance. Mortgages and charges 
— £250,000. 


Peto & Radford, Limited (51,387) — This company’s annual 
return was filed on March 20th, when 6,500 shares were taken up out ofa 
nominal capital of £1,000 in 10,000 shares of £1 each. £1 per share has been 
called up on 2,000, resulting in the receipt of £2,000. £4,500 is considered as 
paid. No mortgages or charges, 


Morley Electrical Engineering Company, Limited (52,358). 
company’s annual return was filed on March 10th, when 1,524 shares 
were taken up out of a nominal capital of £5,000 in 5,000 shares of leach. £1 
has heen called upon each of 504 shares, resulting in the receipt of £504, 
10.0 is considered as paid. Mortgages and charges—£1,000. 








CITY NOTES. 


Brush Electrical Engineering Company. 


Lory Vaux oF HaRRowDEN presided on 10th ‘inst. at Winchester 
House over the thirteenth general meeting of the above company, 
aud in moving the adoption of the report, said it was with great 
regret that they did not find themselves in the position of 


(declaring a dividend. They were aware that in consequence of 
the pressure of other business, Mr. J. B. Braithwaite, jun., had 
‘ned the chairmanship of the company, notwithstanding his 
ue connection with it, and there was no doubt that the 
company owed a great deal to the zeal and energy which Mr. 
Br ra seen had devoted to its interests. They had to deplore the 
loss of another director, the late Mr. Slater Lewis, who, unfortu- 
lately, died before he was able to complete the organisation of the 
Works at Loughborough—a reorganisation of which the necessity was 
s0 evident to all of them. Notwithstanding the unfortunate death 
ot bens Slater Lewis, the Brush Company had continued to devote 
> us attention to this important work, the fruits of which he 
ted they would see in greatly improved results. He was happy 

oi as them that Mr. W. L. Madgen had been elected to a seat 
1 the board, and that gentleman had now for some weeks been 
since engaged on the work of the reorganisation of the Lough- 


borough works. Reductions and changes had been made, which 
already had certainly effected economies. They would observe in 
the profit and loss account that there was a gross profit of £61,054 
8s. 10d., which was within £700 of the figure at which it stood 
in the previous year. As a matter of fact, if they analysed 
the items, this figure was really better than that of last year. 
In the first place, £3,000 less was brought into the account 
than in the previous "year—only £1,500 was brought forward 
that year, in place of £5,000 brought forward in the previous 
year. Then the gross profit on trading was £52,142, which 
was £2,000 more than for the 12 months ending 1900. With 
regard to their financial profits—he meant those which were 
obtained from interest on securities and sales of securities—the 
items were just £800 more than in the preceding year. Now they 
were £7,303 15s. 11ld., and in the previous year they were 
£6,496 9s. 6d. It would thus be seen that the falling off in the 
gross profit was entirely due to the smaller amount brought forward. 
To pursue the subject further, there were still one or two items 
which could, had they been brought into this account, have given it 
a better complexion. There was a matter of £1,000 or £1,200 profit 
on the Australian branch for the year, which, although actually 
earned, had not been taken credit for, as the certified accounts were 
not received in time to be included. They had also made certain 
additions to holdings in other undertakings, and although the 
uodertakings were all of a sound and progressive character, yet it so 
happened that that year in one of the most important of them the 
dividend had not been declared, and consequently it would have to 
be included in the next year’s accounts. Meanwhile about £60,000 
had practically brought no interest into the balance-sheet, although 
it was really earning money, and was likely to give a good profit 
next year. They were in the position that their capital account 
was £117,000 higher than last year, and the interest on a large por- 
tioa of this money, although accruing, was not yet in their pockets. 
There were various other items in the profit and loss account to 
which he need not draw their attention, but there were one or two 
items, which he would call abnormal items. The damage caused 
by the flood 15 or 16 months ago cost them £888 for repairs, 
and that was an item they trusted they would not 
have again. There was also an item of £500 paid to a 
director for special services rendered, which was really the 
allowance paid by the purchasers of an undertaking sold by them at a 
substantial profit toa director, who was also a director of the Brush 
Company, for past services, and as compensation for loss of office. 
Strictly speaking, the amount should have been paid direct by the 
purchaser, and should not have appeared in the accounts, but inas- 
much as the money was first received by the Brush Company, it was 
necessary to refer to it in the accounts. They had also paid £407, 
being the remainder of cost of redeeming £16,290 second debenture 
stock, and that would not occur again. Further, they had written 
off £2,593, being a portion of the expenses of the new share issue. 
The board proposed to write off the remainder of these expenses, 
which came to about £4,000, in the next two years. They had 
carried £6,500 to depreciation reserve fund, as against £5,000 last 
year, and the fund now stood at £25,606, which the board felt was 
by no means excessive, for, in these days of severe competition, 
machinery, and especially machinery of engineering works, quickly 
became obsolete. If they were to compete successfully, they must 
have the newest and best, and must be prepared from time to time 
to throw out of use machines which, although not worn out, were 
unable to turn out work as economically as new and better machines 
ia the shops of their competitors. The board would like to see the 
reserve fund substantially increased. Coming to the general reserve 
fund, they had placed £8,500 to that, and he might tell them that 
that question was receiving the most anxious and exhaustive con- 
sideration at their hands. The prospects of the Brush Company 
were good. Closely associated as they were with some of the 
most prominent electrical undertakings in the country, the demand 
for their manufactures must be constant and increasing, and they 
hoped by exercising strict economy, and employing the best men 
available, they would be able to earn a full dividend on the pre- 
ference shares and a fair dividend on the ordinary shares. But the 
board were most anxious not to inaugurate their policy by dividing 
profits up to the hilt. They possessed no general reserve fund, 
although in the articles of association it was clearly contemplated 
that such a fund should exist. It was of permanent importance that 
the nucleus of such a fund should be formed at once without delay, 
and the board earnestly and confidently trusted the shareholders 
would give them their full support. The attention of all must have 
bcen drawn to the auditors’ certificate with regard to the items of 
patents and goodwill which had stood at £181,397 8s. 9d. for the 
last five years. The board had given, and were giving, the most 
earnest consideration to these items. They were quite as much 
alive as the auditors to the importance of that figure in the balance- 
sheet, but they were not yet prepared to make any recommendation. 
It was, however, in common with other matters affecting the pros- 
perity of the company receiving their careful attention. On the 
whole the prospects of the electrical manufacturing industry were 
good, There were many tramways and tubes in contemplation or 
under construction, and one of the big railway companies was 
applying for leave to change from steam to electricity. The pro- 
bability was that the demand for all electrical equipment would go 
on increasing, with the result that they would find their wcrks, 
which were in good working order, fully occupied in meeting the 
demand. 

Mr. J. S. Raworru, in seconding the motion, said that having 
been associated with the company for 16 years as chief engineer 
and member of the board, he endorsed every word uttered by the 
chairman as to the present strong position of the company and the 
prospects of future success. 

Mr. Knicut said he would be glad to know when the position of 
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the preference shareholders was going to be considered by the 
board. He pointed out that in the past, owing to the declaration 
of interim dividends on the ordinary shares, it had been found 
at the end of the year that there was not sufficient to pay the 
preference shareholders in full, and he suggested that the board 
should consider the question of making the preference shares 
cumulative. 

Mr. Sisuey remarked that £80,000 had been expended in the last 
two years on buildings and plant, and he would like to know where 
the profit they were told would result from that expenditure was. 
It either seemed that the expenditure was unnecessary, or else the 
management was unable to produce the profit that was desired. 

Mr. Conway alluded to the auditors’ remarks on the figure of 
£181,000 being placed on goodwill and patents. It seemed to him 
rather vague, and he asked what was the estimate the board really 
placed on the items. The value might be nothing, and he did not 
see why it should come into the balance-sheet at all. 

Mr. Ronanp said that, having been a shareholder six or seven 
years, be could not help viewing the present position with dismay. 
He would like to know the real relationship to the British Electric 
Traction Company, for in his own mind he could not help 
associating the present position of affairs with such relationship, for 
they seemed to be going down year after year. He would like to 
know if the Brush Company had been underwriting shares for the 
British Electric Traction Company; and if they had, he should 
object to it. He did not grumble at the figures as they were 
presented, because he was not an expert; but he looked at the 
matter from the ordinary point of view of an investor who, putting 
money into a go-ahead industry like the electrical industry, 
naturally expected to get bigger dividends as years went on, instead 
of getting nothing. 

Mr. W. Bowen remarked that he would like to know if American 
methods were being introduced, and pointed out the fluctuations in 
the Stock Exchange quotations of the company’s shares, prior to the 
publication of the report, which certainly showed that there was a 
leakage of information somewhere. With respect to the auditors’ 
certificate, it seemed that these gentlemen told them something 
which they had known for five years, although now they were forced 
to bring it forward owing to the passing of a Bill by the present 
much-maligned Government. It wasamusing to notice the way in 
which the goodwill and patents were estimated at £181,397 8s. 9d., 
and he would like to know if the goodwill of the company was 
represented by the 8s. 9d. Then the shares ard debentures were 
valued down to 16s. 10d., but the auditors said they did not know 
what they were worth. He suggested that there should be clean 
finance, and that a lot should be knocked off the patents, and the 
shares and debentures should be put down for what they were 
actually worth. , 

Mr. Em1te Garcke said he was the managing director of the 
British Electric Traction Company, which had been referred to, 
and some of them would recollect that 10 years ago he was the 
manager of the Brush Company. He regretted that the company was 
not now in the position in which he left it. He believed, however, 
the company had something good to look forward to. The company 
was a very old one, and was started in the very early days when 
electricity was in its infancy, and he remembered that during the 
eipht years that he had the management of it, it was very difficult 
to keep it alive at all. All the other electrical companies 
went into liquidation, and the Brush Company alone survived. 
He thought, however, that the time was undoubtedly coming when 

their hopes would be realised. He represented companies which 
had an interest of something like £100,000 in the company, and 
spoke with a sense of considerable responsibility when he said that he 
was thoroughly satisfied with the report, and he sincerely hoped 
the meeting would give the board unanimous support, because they 
had had the courage to come before them with an unfavourable 
report; it was most important that bodies of shareholders 
should not discourage boards of directors from coming before them 
with a plain unvarnished statement with regard to the position. 
He thought that in itself was the best augury of the success they 
would achieve in the future. He felt thoroughly satisfied with the 
way the directors had put the position before them rather than if 
they had squeezed every penny from the revenue account to pay 
additional dividends. The balance-sheet showed that last year they 
had a considerable amount of liabilities. During the year addi- 
tional capital had been raised to remove these liabilities and put 
the company upon a stronger basis, and by reason of that addi- 
tional capital they could not pay the same dividend as before out 
of approximately the same profits. What was the position now ? 
They had practically exhausted every means of raising fresh capital. 
They had first and second mortgage debentures, and they had prac- 
tically no other means of raising additional capital, and he asked 
if it was prudent under these circumstances to divide up to the hilt 
aud leave the company without the means of carrying on its busi- 
ness. One gentleman had asked what the relations were between the 
company andthe British Electric Traction Company. When he became 
associated with the British Electric Traction Company, who were 
large buyers of apparatus, he naturally felt an interest in the old 
company, and whenever it could be done without any prejudice to 
the interests of his shareholders, he turned orders in the direction 
of the Brush Company. It was his desire to continue to do so. 
Those relations led the directors of the British Traction Company, 
who were large buyers, to see if it was not possible to obtain an 
interest in the Brush Company, and the result was that shares were 
exchanged at the then market price, and in pursuance of the same 
view the British HKlectric Traction Company subsequently under- 
wrote £50,000 capital for the Brush Company at par. He confessed 
that he would probably have some difficulty in justifying that 
transaction to the shareholders of the British Electric Traction 
Company, but his company had increased their holding in the full 





confidence that in time it would prove a good investment. With 
regard to the question asked as tothe Brush Company having 
underwritten shares in companies promoted by the British Electric 
Traction Company, he knew of nothing of the kind having been 
done; but it had been done in the case of one company in which 
both the British Electric Traction Company and the Brush Com- 
pany were jointly interested, and in this case the company was a 
large buyer. As to the questions asked regarding goodwill, his 
feeling was that accountants and auditors would differ very much 
as to the correct way of stating that item in the account, and, after 
all, the strict business view was that the goodwill of a business 
was worth what that business would yield. There were many com- 
panies with a goodwill largely in excess of that of the Brush Com- 
pany, but it was not written down because the earnings of the 
company were sufticient to pay a good dividend upon the capital 
represented by that goodwill, and so long as the capital was 
remunerative there was no harm whatever in allowing it to 
stand at the figure it did. It was only when an undertaking 
ceased to make a fair retura that the question of goodwill arose, 
and it was in that sense he took it that the auditors had referred to 
it now, although apparently they had not done so on former 
occasions. He thought it was too early for the present board to 
form any opinion on that matter, and they ought not to be asked 
to commit themselves to any policy with regard to it. 

After several other shareholders had addressed the meeting, the 
CHartrMAN said that Mr. Garcke had answered many of the points 
raised, and ke need not refertothem. It would be impossible to 
make the preference shares cumulative without altering the articles 
of association. With regard to the new buildings and plant, they 
had already produced better results, and hoped to produce better 
still. It was impossible to manufacture economically unless they had 
the best plant, and if they could not do that, they could not compete 
against others. Reference had been made toa matter the board 
deeply deplored-—the selling of shares on the Stock Exchange. The 
board were utterly unaware that anything of the sort was being 
done, and they had no means of knowing who didit. Very earnest 
and careful consideration had to be given to several questions, and 
the probable fact was, that people who were accustomed to see the 
report issued earlier became suspicious of the delay, and thought 
there was something a little unfavourable. Hai any gentleman 
anything definite to tell them ? 

After further remarks, Mr. Conway wished to know if any fresh 
shares had been issued since the issue of preference and ordinary 
shares was made to the shareholders share for share. 

The CHartrMan said that since the issue referred to by Mr. 
Conway fresh capital was necessary, and the old board came to the 
decision that the best arrangement: which could be made was to get 
the British Electric Traction Company to take the whole of the 
remainder of the preference shares on condition that they took 
25,000 ordinary shares of £2 at par. At that time the ordinary 
shares stood at from 1} to 1, and although he and the majority of 
the present board had nothing to do with the arrangement, he 
thought the old board had done the best for the company, and he 
did not see how the money could have been raised in any other 
way. He certainly could not agree to disclose the volume of trade, 
as it would be a suicidal policy. As to the investments they could 
not get at the value, because they were not quoted. They had 
realised one undertaking in the past year at a substantial profit, 
and they hoped that year to do thesame. It would be no good for 
them to depreciate the value of the securities in the eyes of the 
public. The board did not defend the mixing up of the goodwill 
and patents, and the matter now had their serious consideration. 

The report was then put and carried with four dissentients. 





Caleutta Electric Supply Corporation. 


Tue directors’ report to be presented at the annual meeting at 
Winchester House, on Thursday, May Ist, at 2 p.m., reads as 
follows :— 

“The directors beg to submit the annual statement of accounts 
and balance-sheet of the compary, for the year ending December 
31st, 1901, and have pleasure in again congratulating the share- 
holders on the successful result of the year’s working. The number 
or units of electrical energy sold during the year were 962,958, com- 
pared with 412,950 for the preceding year. The gross revenue from 
all sources amounted to £23,248 19s. 9d., compared with £11,147 
15s. 8d., the working costs were £14,602 18s. 2d., compared with 
£8,252 17s. 4d., and the result of the year’s operations was a net 
profit of £8,646 1s. 7d., compared with £2,894 18s.4d. Exchange 
is calculated at 1s. 4d. per rupee. At the general meeting last year 
the shareholders adopted the suggestion of the board to deduct 
£2,500 from the profit and loss account as a provision for repairs 
and renewals, and the directors have this year deducted £5,000 
from the year’s account for the same purpose. The amount 
expended during the year in repairs and revewals and in the 
purchase of spare parts was £1,900 10s. 8d, the whole of which has 
been debited to the renewal fund account, leaving a balance carried 
forward of £5,599 9s. 4d. To the net profit uf £8,646 1s. 7d. bas to 
be added £219 1s. brought forward from last year, and £151 14s. 1d. 
interest on deposits at bankers, making a total of £9,016 16s. 8d., 
and after deducting interim dividend paid ou November 4th last, 
there remains a balance of £5,822 6s. 3d. availabie for distribution. 
The directors propose to pay a final dividend for the half-year at 
the rate of 7 per cent. per annum on the paid-up share capital, 
making, with the interim dividend, 6 per cent. for the year, and to 
carry the balance, £392 9s. 2d. forward. During the past year the 
hoard have issued 10,00 additional shares st the price of £6 per 
share, the premium on the issue, £10,000, being placed to the 
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reserve fund, which now amounts to £15,000. The board have 
invested £9,900 of this amount partly in consols and partly in 
railway preference shares. The capital expenditure during the year 
amounted to £62,372 18s. 8d., the largest proportion, £37,322, was 
in mains, £12,067 in machinery and tools, and £4,038 on buildings. 
The total amount of expenditure at December 31st last was £180,639 
3s. 4d. Thedirectors have taken advantage of the presence of Mr. 
A. H. Preece, M.Inst.E.E. (who was visiting India), to inspect and 
report on the company’s installation, and his report is satisfactory. 
It is proposed, during the current year, to carry out large extensions 
to the mains which will involve considerable additional outlay. The 
new station in the Alipore district has been erected, and the equip- 
ment is nearly completed. The station was opened onMarch Ist. 
Application has been made to the Government of Bengal for a 
license to supply the Howrah district, which is on the side of the 
river, and as the consent of the municipality has been obtained, 
no doubt the Government license will be granted in due course. 
Owing to the increasingly heavy load in the northof the city it is 
in contemplation to erect a third generating station at Cossipore. 
During the year 1901, 292 additional houses have been connected to 
{ie mains, the total number of consumers being now 880, and the 
ecnivalent of 8-c.P. lamps at December 31st, 58,284 as compared 
with 28,748 at the end of the previous 12 months. The running of 
the station has been good. There have been some breakdowns on 
jie mains which have given the directors much concern, but it is 
confidently expected that with a few alterations in matters of 
d-tail the difficulties will shortly be overcome. In accordance with 
t'e articles of association, Mr. P. V. Luke, C.I.E., retires from the 
} card of directors by rotation, and, being eligible, offers himself for 
r-election. The auditors in London, Messrs. J. H. Duncan & Co., 
cartered accountants, and in Calcutta, Messrs. Lovelock & Lewis, 
\|-0 offer themselves for re-election.” 





Ferranti, Limited, 


THE first general meeting of this company was ke'd at the offices 

| April 3rd, Mr. S. Z. de Ferranti presiding. 

The CuairMaNn said that the report showed that only £1,700 was 

be paid to the ordinary shareholders, but this must be noted in 
conjunction with the fact that £8,215 was paid to the old company 
is interest on the purchase price. Of the sum paid in interest, over 
‘4,000 went to the ordinary shareholders of the old company, and 
that sum, together with the £1,784 paid to the ordinary share- 
holders of the new company, makes in all an amount equal to 6 per 
cent, paid on the ordinary shares of the company for the year. If 
it had been their policy, which it was not, to pay out all the moneys 
available, they could have made this either 10 or 11 per cent., for 
tiere was a balance of profit of over £5,CUU partly carried to reserve 
account, and partly carried forward. It was the intention of the 
directors to deal with the accounts in such a way that they might 
consider themselves always on the safe side, and in paying to the 
ordinary shareholders an amount equal to 6 per cent. they thought they 
were perfectly safe to continue to pay this, and they had reason to 
lope that they would increase it. Another strong feature in the report 
was the very large proportion of revenue devoted to the upkeep 
aud depreciation of plant. They had written down the value of 
the plant to the extent of £5,800 while spending £3,700 in repairing 
and renewing it, and during the past year had actually reconstructed 
and modernised a number of their machine tools. With regard to 
capital, the prospectus was issued in July, hoping to obtain £120,000 
in preference shares. They only got £60,000 subscribed, but the 
\hole sum asked for could have been profitably employed in the 
business. He was assured, however, that, in a certain measure, 
they might consider themselves fortunate in having obtained the 
money they did, the very depressed state of the money market 
generally at that time making it extremely difficult to raise money. 
However, with the satisfactory accounts, and with the prospects 
which they had, and the orders at present in hand, there should be 
very little difficulty in getting the capital which they certainly felt 
the want of, and which should enable them to go ahead and expand. 
That there was room for, and a serious demand for, this expansion 
he was convinced. Great resources are now being utilised to develop 
the electrical industry in this country, and a great increase of pro- 
duction will result therefrom ; but he was satisfied that the increase 
of electrical enterprise would be so considerable in the near future, 
that the supply would not do more than meet the demand. The 
work done by the company was nearly all of a special nature, ard 
on the specialities that they were dea:ing with they could more 
than hold their own in the face of competition. They had requested 
Mr. Scott Lings—and he had consented—to join the board. That 
ventleman helped in the reconstruction of the company, and to have 
him on the board would be a source of strength to the company 
financially. In order to make room for Mr. Lings, the number of 
directors being limited to five, and also for some further strengthen- 
inv which they deemed advisable, and for which they expected the 
opportunity soon to arise, it was necessary for two of the present 
directors, Messrs. Day and Del Rivo, to retire. They were not in 
auy way losing the benefit of their services, as they would retain 
their respective positions inthe company. In view of this altera- 
tion in the directorate, which had hitherto been not only a board 
o! directors, but in a minor degree a committee of management, they 
felt it a necessity that the central control of the business should be 
vested in one man, subservient only to himself (Mr. Ferranti) as the 
managing director of the company. It had therefore been decided 
to appoint Mr. A. B. Anderson, who was at present one of their 
(directors, and who had been for the past 10 years a valuable servant 
of the company, to the position of assistant managing director. 
The report and balance-sheet were unanimously adopted, 


Babcock and Wilcox, Limited. 


Av the meeting held at Caunon Street Hotel on Tuesday, Mr. JoHN 
Diwrance said that the amount of profit was very similar to that 
of the previous year. Last year was one of considerable anxiety, 
and he thought that the staff had done extremely weil. They 
looked forward to the present being a better year. Their order 
sheet was very satisfactory, and they saw nothing but the promise 
of progress. A great deal had been done to improve the premises 
and plant at Renfrew. The electrical driving installation had been 
set to work, and great care had been given to improving the method 
of manufacture. 

Dividends were declared for the half-year ended December 31st 
last as follow3:—At the rate of 3 per cent. on the preference shares, 
and at the rate of 9 per cent. on the ordinary shares; £45,000 was 
transferred to the reserve fund, £25,000 to the dividend equalisation 
fund, and a balance of £17,446 carried forward. 





Guildford Electricity Supply Company. 


THE annual meeting was recently held at Guildford, Dr. F. R. 
Russell presiding. 

The report for the year 1901 showed that not only had there been 
a gain in gross revenue of £515, but « decrease of no less than £377 
in expenditure, notwithstanding an increased output of over 20 
per cent. The total gross profit was £960 19s. 3d., which was equi- 
valent to 4 per cent. on the total capital of the company, including 
loans in use during the year. Considerable improvements had been 
made to the machinery during the year, chiefly in the direction of 
fuel-saving apparatus. All the temporary sheds had now been 
removed, and substantial and well-lighted buildings erected, which 
would hold a)l the machinery the company was likely to want for 
some yearsto come. The revenue account showed expenditure as 
follows :—Generation of electricity, £1,134 4s. 2d. (including fuel 
£814 7s. 9d., wages and gratuities at generating station £175 3s., 
repairs and maintenance £102 1s. 9d.); distribution of electricity, 
£13 9s. 1d.; rates and taxes, £87 5s. 10d.; management expenses, 
£258 6s. 6d. (salaries of managing engineers, secretary and ac- 
countants £200 15s.); law expenses, £23 15s. 4d.; depreciation, 
£119 8s. 7d.; insurances, £17 6s. 8d.; total expenditure, £1,653 
16s. 2d. The receipts included :—Sale of current per meter at 7d. 
per B.T.U., less discounts, £2,192 8s.; rental of meters and sale and 
repair of lamps and otber apparatus, £188 1s.; rents, transfer fees 
and miscellaneous, £114 17s. 10d.; tutal receipts, £2,495 6s. 10d. ; 
The balance carricd to net revenue account was £841 Gs. 10d., 
which was allotted at follows:—To balance from last account £183 
10s. 2d.; interest on debentures accrued due to date, £286 
13s. 5d. ; ditto on temporary loans, £264 2s. 11d. ; balance carried to 
balance-sheet, £107 4s. 2d. The depreciation fund account, in- 
cluding the £119 8s. 7d. brotght from revenue account, amounted 
to £400. 

The CHatrman remarked that there was an improvement both in 
the amount received for current and in the expenses. The coal bill 
bad diminished both from the ccal being cheaper and also because 
of the very exceilent cells they had got in, which had been a great 
saving tothe company. They had now also put in condensers and 
other coal-saving machinery, which he hoped wou'd enable them 
still further to reduce the cost. After a great deal of discussion the 
board had decided not to raise the price of the current this year. 
They felt that it was necessary now that a dividend should be paid 
on the ordinary shares. They had had to raise capital by means of 
debentures at a very high rate of interest, and it had, therefore, up 
to the present been impossible. He proposed that the accounts be 
adopted. 

Mr. ASHER seconded the motion. 

Strong criticisms of the affairs of the company were passed by 
Mr. L. Ellis, Mr. W. R. Emery and Mr. H. Fentum Phillips, and 
these were replied to by the chairman and by the managing engi- 
neer (Mr. J. M. V. Money-Kent). 

The report was adopted. 





Buenos Ayres and Belgrano Electric Tramways 
Company. 

Tue report for 19€], to be submitted at the meeting on the 17th 
inst., states that the total receipts amounted to £147,212, and total 
expenditure to £87,712, leaving a balance of £59,500. This balance, 
with the amount brought forward from last year (£1,474), has been 
carried to net revenue account. After providing for debenture 
stock and other interest, and placing £3,000 to the credit of 
renewal funds, and setting aside £2,500 as a provision for pending 
compensation cases, there remains a balance of £31,851 at the credit 
of net revenue account. An interim dividend of 3s. per share on the 
‘* A” preference shares was paid in October Jast, and the directors 
now recommend the payment of a further 3s. per share, making the 
full dividend of 6 per cent. on these shares for 1901. An interim 
dividend of 3s. per share on the “B” preference shares was also 
paid in October last, and the directors now recommend the payment 
of the balance of 3s. per share, making the full dividend of 6 per 
cent. on these shares for 1901, together with a further dividend of 
7 per cent., or 7s. per share, on account of arrears of dividends on 
these shares. Deducting these dividends now recommended, 
amounting altogether to 10s. per share, or 10 per cent., the arrears 
on the “B” preference shares will amount to 7s. 6d. per share, or 
74 per cent. ‘The foregoing dividends on both classes of preference 
shares will absorb £19,750, leaving a balance of £1,976 to be 
carried forward to next account, 
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Stock Exchange Notices. — The Committee has 
appointed a special settling day as under:—Tuesday, April 29th. 
Charing Cross and Strand Electricity Supply Corporation, Limited. 
—Further issue of 20,000 ordinary shares of £5 each, fully paid, 
Nos. 50,001 to 70,000; and 20,000 45 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 50,001 to 70,000. 
Electric Lighting and Traction Company, of Australia, Limited.— 
£75,000 5 per cent. debenture stock; and a further issue of 10,000 
6 per cent. cumulative preference shares of £5 each, fully paid, Nos. 
20,001 to 30,000, and has ordered the same to be quoted in the 
Official List, also City and South London Railway Company.— 
£150,000 5 per cent. perpetual preference stock, 1901. 


Indo-European Telegraph Company.—The board, 
after adding £5,000 to the reserve fund, recommend the payment 
of a dividend for the six months ended December 31st, 1901, of 
17s. 6d. per share, making with the interim dividend already paid 
6 per cent., and a bonus of 20s. per share, both free of income-tax, 
in all 10 per cent. for the year. The dividend and bonus will be 
payable on and after May ist next. 


Globe Telegraph and Trust Company.—A quarterly 
interim dividend, payable on and after April 30th next, of 3s. per 
share on the preference shares, less income-tax, and of 2s. 6d. per 
share on the ordinary shares. The transfer books will be closed 
from 22nd to 29th inst. 


South London Electric Supply Corporation.—The 
poll took place on Tuesday on the question of the election of Mr. 
Atherton to a seat on the board, with the result, as we are informed, 
that the election of that gentleman was passed by a majority of 
14,072 votes. 


British Insulated Wire Company.—The report to be 
submitted at the meetiug on the 23rd inst., states that the gross 
profits for the year amount to £106,427, to which must be added the 
balance brought forward, making a total of £113,191. Negotiations 
have been m progress for some time past for a union of interests 
with a strong and successful company, carrying on a business which 
is, in the opinion of the directors, well suited for working in unison 
with this company’s business, to the great advantage of both. 

The directors have recommended a dividend at the rate of 10 per 
cent. per annum for the past half-year on the ordinary shares, 
making 10 per cent. for the year. 











TRAFFIC RECEIPTS. 


Blackburn Corporation Tramways.—The receipts for the week ending April 
llth were £609; corresponding week last year, £921; decrease, £312. Total 
to date, £9 3183 corresponding period last year, £8,009 ; increase, £1,309. 
Mites of track open, 1 108. 


Blackpool and Fleetwood Tramways.—The receipts for the week ending 
April 12th were £254; corresponding week last year, £706; decrease, 
£452. Total receipts to date, £3,323; corresponding period last year, £2,973 ; 
increase, £350. 

Bristol Tramways and Carriage Company.—The receipts for the week ending 
April 11th were £4,042; corresponding period (Easter week) last year, 
£5,050; decrease, £1, 008, 


Central London Railway.—The receipts for the week ending April 12th were 

.720; corresponding week last year, £6,652; increase, £68. Total 

receipts to date, £99,195; corresponding period last year, £91,541; in- 
crease, £7,654. Miles open, 6, 

City and South London Railway.—The receipts for the week ending 
April 13th were £2,931; corresponding week iast year, £1,953; increase, 
£978. Total receipts to date (15 weeks), £44,733; corresponding period last 
year, £30,190; increase, £14,543. Miles open, 64; ‘last year, 43. 

British Electric Traction Company.—The following returns are issued of the 
undertakings of this company for the week ending April 4th :— 


Comparison 


with corres- No Aggregate. 
Company. Amount — week ‘of 
{ of last year. oaks. Amount.| Ie: or Dee. 
+ 64 £ + ae 
£ £ £ £ 

Devonport 415 134 5,151 _ 
anne y- Stourbr idge 1,134 (06 13! 8,765 2,087 
iateshead : 155 134 8,506 
on enock-Pt. G ‘lasgow h4t B51 133 5,064 2,795 _— 
Hartlepool .. ee 350 140 IPs 2,483 171 + 
Kidderminster s- 191 99 ws 1,315 214 — 
Merthyr Ai + 803 : 134 2,644 - 
Middleton’ .. oe 405 14 524 
Oldham. A liton .. 637 106 134 6,984 147 -- 
Poole’ .. ar i Ab2 1? 2,632 - 
Potteries s -» 1,686 267 134 19,344 920 
Southport ; 354 222 1x4 1,978 574 
South Stafford. hire | 1.096 428 _ 134 9,828 946 _— 
Swansea ; a: 56H 164 — 134 5,530 655 -- 
Taunton ” ae 91 184 737 _ 
Tynemouth; .. 350 138 ~ 134 2,629 221 
WwW olverhampton Dist. 254 207 — 134 1,778 1,174 

* Not in operation last year. + Partly steam. 


| Comparison from March 18th only. 


Dover Corporation Tramways. — The receipts for the week ending April 
12th were £175 15s. 71d.; corresponding week last year, £252 9s. 114d.; de- 
crease, £76 lis. dd. ‘Total to date, £2,611 10s. 6d. ; corresponding period 
last year, £2,472 2s, 2d.; increase, £139 8s. 4d. Miles of track open, 8, 
Car miles run, 1902, 5,182; 1901, 5,097. Number of cars, 1902, 12; 1901, 11, 


Dublin United Tramways Conger receipts for the week ending April 
llth were as follows:—D.U.T. Co., £3,484 9s. 8d.; D.8.D. Co, £760 63, 114. ; 
total, £4,244 16s. 7d.; corresponding week last year—D.U.11 Co., £3,824 
lls. 44.3 D8. .D. Co., £1,213 23. 10d.; total, £5,037 14s. 2d. (Baster week and 
Spring Show, 1901); decrease, £592 17s. 7d.; aggregate to date, £58,884 
14s, @d.; last year, 455,580 63. 7d.; increase, £3,104 8s. 1d. Mileage 
worked, 46. 


Glasgow Tramways.—For week ending April 12th, 1902, £10,995 i7s. 3d., com- 
pared with £8,790 6s. 6d. for the corresponding week last year. 


Liverpool Overhead Railway.— The receipts for the week ending Apvil 
13th were £1,507; corresponding week last year, £1,871; decrease, £364, 
Total to date "£20, 996: corresponding period last year, £22,684; decrease, 
£1,688, Miles open, 6 miles 57 chains, 








STOCKS AND SHARES. 


Wednesday Evening. 
Bupaet Day passed and gone, the Stock Exchange knows the 
financial worst that will have to be faced for at least six months to 
come. ‘ House” opinion puts Sir Michael’s effort down as 
essentially commonplace, and almost the only stock to be materially 
affected is Consols, which have fallen on the coming of the 32 
million pounds loan. 

The Home Railway Market, however, has suddenly developed 
strength, and its unexpected cheeriness is leading to inquiries for 
electrical stocks, Central London issues being the best feature. 
Supply descriptions are better upon influential buying. In the 
Telegraph section another wave of depression has put in an appear- 
ance, and amongst Miscellaneous varieties, a sharp fall has 
silhouetted Electric Constructions against an otherwise colourless 
market. 

We have on several occasions referred to the advent of a large 
Welsh power company, and the skeleton prospectus shows that this 
South Wales Electrical Power Distribution Company, Limited, has 
ashare capital of £750,000 divided into 75,000 shares of £10 each, 
with power to issue another } million Debenture stock. Its 
objects are tersely summed up in the opening words of the 
prospectus: “This company was incorporated by Act of Parliament 
for the purpose of providing and distributing electric energy in the 
County of Glamorgan and all that portion of the County of Mon- 
mouth lying west of tre River Usk, this comprising the noted coal- 
tield of South Wales.” ‘The prospectus goes on to state that the 
alove-mentioned district has an area of 1,034 sq. miles, a population 
of over a million people, besides some 2,400 collieries and factories. 
Allowing 5 per cent. interest on the Debenture stock, a profit of 
8 per cent. is estimated on the shares which it is proposed to issue. 
Of course, the proposition may undergo alteration before it is 
offered to the public, and any present comment would obviously be 
premature. 

Electrical supply descriptions are a good market, and a lot of 
business is doing in shares of those companies working within the 
Metropolitan area. Westminsters, Bromptons, “Jimmies” and 
Metropolitans all show advances. Edmundson’s are } up, and 
South Londons have risen to 3. County Ordinary and Preference, 
although displaying no quotable change in price, are freely 
changing hands. The only decline in the list, curiously enough, is 
in Metropolitan 34 per cent. Debenture, which has dropped a 
point. Of course the demand for Electric Supply shares is attributed 
to June prospects. Under the circumstances it is somewhat 
remarkable that Electric Constructions should be so flat, the price 
having slumped from 1} to 25s. sellers. A bad report is expected, 
and after recent experiences in the Brush and Edison Companies, 
the market awaits results with anxiety. There has not been much 
strehgth in the shares since the late manager retired, and now they 
are difficult to sell at anything but what holders call a ridiculous 
price. Brush Preference, by the way, are continuing their upward 
career, adding a further 5s. to their price this week, but the 
Ordinary are unaltered. 

Central London Deferred is 2 per cent. to the good at 100}, and 
the Ordinary has jumped to 1044 upon the investment demand 
springing up in all directions for Home Railway stocks. Great 
Northern and City shares are neglected. Districts are strong at 35 
on the financial support which the powerful firm of Messrs. Speyer 
Bros. is extending to Mr. Yerkes’s enterprising scheme for putting a 
girdle round the town by linking the four electric railways with 
which his name is now connected. 

Anglo-American Telegraph issues are dull, except the Deferred, 
which is } better. The Yankee market is picking up a little 
business, which should be good for the cable companies, but neither 
Commercial nor Submarine stock has advanced. Eastern Telegraph 
Ordinary is weak, although allowance of 1} per cent. net must be 
made for the deducted dividend. The Preference is also a fraction 
lower. 

National Telephone Deferred has been offered fo some extent, 
and a fall of 2 points is the result; otherwise the company’s issues 
are without factuation. The Miscellaneous section is featureless 














eae a a ee es = te ania’ te an am Ale © OA fen .« 2a. oan... «4 eae fea Oe ae 





pril 
ld.; 
824 
und 
884 
Age 


m- 


pril 
364, 
se, 




















Vol. 50. 


No. 1,273, APRIL 18, 1902.] 


THE ELECTRICAL REVIEW. 


659 
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Stock Closing Closing during 
idends f ; ; 
Prose HAME, shere| them anree year, | Quowngee | Qoetttame | prin’ 
1a 
| an - “: a levy. | lyuv, | 1901. sigDest. | o«eb. 
82,300 | African Direct Telegraph, 4 % Debs . pe 100 aay eas 99 —1i 3 eg -—1'3 ; 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 ... 10 awe 34— 44 34— 44 
119,7007} Amazon Telegraph 5 % Debs., Nos. 1 w 1,250 Red. 100) | ~ << as . | 70 — 80 70 QV 
804,720 | Anglo-American Telegraph ... jas Stock] 73/6 | 34% | 61s. | 45 — 48 44 — 47 xd ... 
8,097,640 Do. do. 6% Pref stock} 6 Hi 6 Hl 6% | 8) — It 85 88 xdj 83 £AA 
3,097,640 Do. do. Deferred ~tock|£1 7s.| 58.% | 2s. 64 7 6} 7} 7 61 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 4B Be | axe R4- 4 s4h- 4 eae : 
13,333,300$| Commercial Cable ; %100 [8 Y%] ... 350 160xd\150 —160 we ‘ 
1,741,0297 Do. do. Sterling 500 year 4 &, Deb. Btock Red |-tock| 94 — ¥6xd| ‘3 96 94 93} 
16,000 | Cuba Telegraph - te | 7? % 44-— 54 44- 4 5 ars 
6,000 Do 10 % Pret. tr 13 — 14 io pees eS er 
12,931 | Direct Spanish Telegraph _... oan soe ec: So ae = 7—- 4 3-— 4 
6,000 Do. do 10 % Cam Pret = 84 a 84 94 
80,0002 Do. do 44 Y Debs. . a 98 - 102%) 98 102 ae 
60,7102) Direct United States Cable ... a} 4% 1 38% 94 105 9k— 104 9? 
e Direct West India Cable, 4 Reg. ‘Det , within aa . = 
101,3002 4 ee 1 to 1200; Red rT ‘ 99 -102 | 99 192 ree 
4,000,000 | Hastern Telegraph, Ord. Stock = Stack} 7 %17%G 125 —135 [122 - 132 xdj 129 | 123 
1,930,807 Do. 34 % Pref. Btock a aes 100 84 87 83 86 xd} 8&5} 844 
1,432,2682 Do. 4 % Mort. Deb. Stock Red. “tock| (5 10) |1 5 09 17? | LOWS 
300,000 | Eastern Extension, Australasia, and China Telegraph 11 F SF S tz} - 13: 124 34 13 12:8 
$20,0007 Do. 4% Deb. Stock ... .. |Stock} ... aa 8 ~113 08 — 133 110 aaa 
Eastern and South Africen Telegray h, rt % Mort. Deb ’ = = 9 
800,000) { Ber tat alte cad ome} | 2 | 98 —:01 | 98 —101 | 102} 
200,0007 Do. 4 % Reg. Mt. Debs. (Mauritius Sub. )1—s,vor | 25] ... Ae 100 —103 %|100 —103 woe 
180,227 | Globe Telegraph and Trust. ... Kea 10 | 54% | 54% 8k— 95 8k — 94 8g 8 
180,042 Do do. 6% Pref, a mae ae , 424 -~- 134 | 124 - 134 124 128 
150,000 | Great Northern Telegraph, of Copenhagen Wh «. [SG 27 - 29 27 — 29 272 a 
Balifaz and Bermuds Cable, 44 % Ist Mort. “Debs., 3 "7 
75,000 | f within Nos. 1 to 1,200, Red | 4 We a fm 99 -103 | 9) — 103 
17,000 indo-Baropean Telegraph... 2 iF BNO Bi... | se— 39 35 — 39 
160,0002)} London Platino-Brasilian Telegraph, 6 % Debs. aad LO6 a a w. |lu0 —1'4 |100 — 104 
72,680 | Montevideo Telephone, Limited, Ord., Nos. 1 to 72, 680 .. 1 | 2% a aps #- 3 t— 4 
RR.AQD Do. do. do. 5% Pref., Nos. 1 to 86, 49% Um ee ay °| ere : = j— 1 “es 
983,333 | Nationa] Telephone Pref. Stock... eae . |100;5%|5%|5 & | 95 - 99 95 — 99 97 96 
200,000 Do Pref. shares ae 2 ee 3h 33 3k— 33 33 33 + oes 
1,966,667 Do Def. Stock - ree 100 wee 60 |64xd| 60 — 64 FS — 62 59 58h 
ia,u00 Lo. 6 % Oum. Ist bref. ... w 1/6 H/6 Hl6%j)13 — 1d 3 15 aes 
15,000 Do. 6 % Cum. 2nd Pref. ... «1/6 Bl)6% % \12 — 14 , as 
240,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, oor 515 Sr oe pe et 4s 5} 4y - 53 5 47 
2,000,0002 Do, 84 % Deb. Stock Red. a Stock| 34% | 34% | 34% | 93 — £6 93 — 96 as 
500,0007 Do. 4 &% Deb. Stock Red.. t0u ms 4%|4% |loLr — 105 Ol 195 sid 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171, ‘504, fully paid ELS Bl OB x g- 1 - | 1 
100,0002) Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100 ¥ oe - | 99 —102 99 -—102 ies 
11,839 | Reuter’s.. ses a15%15% : 6i}— 4 64-— 7 
3,303 Submarine Cables Trust a ‘ert soa 115 -125 119 —125 
58,000 | United River Plate Telephone a 517% 43 - 53 43-— 65} = 
40,006 Do. do. 5 % Cum. pret. ‘Nos, 1—40,000 CS dace : 44-— 9 44— 5 ‘ 
179,947 Do, do. 5 % Debs. . es Stock 2 162 —105 |102 —105 - 
155,600 | West African Telegraph, 5 % Debs... 100 = 99 —101 99 —101 a 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 24 z 4- - # “ee 
150,0007 Do do. 4 & Deks., 1—1, 500 gua. by Bras. Sub. Tel. 100 i ies 99 —102 99 —102 aa Pe 
207,980 | Western Telegraph, Ltd., Nos, 1—207,930 e aaa cnt SF Se Fe 12 — 13 12 — 13 124} 12 
75,0007 Do do. 5 % Debs. 2nd series, 1906 se | 100 - ae 102 —115 {102 —105 ad 
848,7777 Do do. 4 % Deb. Stock Red. a so PHRGOUD ~ce6 99 —112 99 —102 
88,321 | West India and Panama Telegraph .. 10; &% 4- ? 4- #? 
84,563 Do, do. do. 6 % Cum. Ist Pret. 10 a. 5 -- 5h 5 - 5% 
4,669! Do. do. do 6 % Cum 2nd Pref. . I 10 | cos | Bae 2 eae 
an.annz) Ne an dn 5 &% Debs... Nos. 1 fo 1, 800 100 | | "0 = IN} 0 103 
ELECTRICITY anima d COMPANIES. 
10,000 | Blackheath and Greenwich Dist. Electric Light, Ord. ... 4 | — §& — & 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100 vee | eee §=6(200 —104 (100 —104 
19,061 | Brompton & Kensington hiec. Lt. Sup., Ord., 101 to 19,761 5 6%|1|8%| 8%- 92 9— 9} we 
20,090 Do. do. 7% ‘Oum. Pref... | a eee aad ~ 8s — 9 9— 9 eS ee 
50,000 | Charing Cross and Strand Electricity Supply i 5/9%/9% 10%] 9— 10 9 — 10 9%; 954 
50,000 Do. do. do. do 44% Cum Pref | eee sas ye 54 54 - AR 5id) 58 
250,000 Do. do. do. 4% Deb. Stock Red. | 100] ... ax . 1105 —107 105 —107 nr ed 
34,U0u |*Chelsea Electricity Supply, Ord _.. o|6%| 58% 14%) 54- 52 5e- 5B 
150,00027 Do. do. do. x, Deb. Stock Red. Stocs| .. Be . (119 —113) lly -—113 ‘ 
70,579 | City of London Electric Lighting, Ord. 40,001—110, 579 u}a~SlioKyis%Zis— 9 8-— 9 a 
40,000 Do. 6 % Cum Pref., 1 to 40,000 . wliéSiss oa 12 — 13 12 — 13 da 
400,000/ Do. 5 % Deb Rtock, Scrip. (ise. at £115) ‘all paid re ss 123 —128 |1 3 —128 sae 
200,000 Do. 41% 2nd Deb. Stock, Prov. Certs., all paid 100 |... ... {102 —105 |103 —106 1054 
40,000 | County of Lond. & Brush Prov J lec. Ltg., Ord. 1— 40,000 ie | € 2-42.14 % %3- 9 83— 9 83) 8 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 | 0 /6%/6%)| .. | 12-13 | 12-18 124 | 1c4 
409,0007 Do. 44 % Deb. Stock, Prov. Certs (all paid) Rd. : P W7 --1100-|#'7 —31) 1094 * 
35,500 | Edmundson’s Elec. Corp., Ord. Shares eee Bae eae 6— 64 €4- €2 ms a 
20,000 Do. do. 6 % Cum. Pref. 33 6— ¢4 6— 64 wee eee 
120,000/ Do. do. 44 % lst Mort. Deb. Stock LOG . |1C6 -—109 |1Le6 —109 oe 
21,000 | Kensington and Knightsbridge Electzic, Ord... 5 | 11% | 12% | 10% | 10 — 11 10 — ll * 
90,000 Do. do. do. 4% Deb. “Stock |Stock| ... , .. |101.—104 |101 —104 ‘ 
110,000 | London Electric — se cla Limited, re “ + ree es 14 2 4 2 
49,840 Do do 6 &% Pref Ua ae o Ee 4 5 4t 4? oa 
250,0007 De, 4 ra 4% lst Mt. Db. Stock Rd. |Stock| ... sae “ 95 —100 5 100 96 
98,769 | Metropolitan Electric Bupply, 101 to 62,500 10 |} 5%|6 & | GA% | 14 — 15 14h - 154 15,5,) 144 
2z0,UUU Do 44% First Mortgage Debenture Stock | ...| ... oa « lle —-115  jtsd —115 dae 
250,000/7 Do 34% Mort. Deb. Stock Red. .. Stock; ... ° as 94 101 7 - 100 98 
8,652 | Notting Hill Electric Lighting “es 0 17H17%16% | '4 15 14 15 14 
40,000 | 3t James's and Pall Mall Electric Light, Ord. 5 |b 4h% [14h [144% | 34 - 15 dy 154 14] 
20,9( 0 Lo do 7 % Pref., 20,081 to 40,080 Si 7 Bi 7%|8— 9 8- 9 aie “ 
150,000 Do. do. 34% Deb. Stock Red. 100 eee ve ses 98 —101 98 —101 oe 
12,000 | Smithtield Market Elect. ais” Ord. ae pe 5] « ee a 17— x24 1gz— 23 << 
50,0007 Do. do. 4% Deb. om cas | EOD _ ses ° wo» | 80 — 90 80 — 96 << ve 
65,000 | South London Electricity Supply, Ord. e Baby ices | ces : 24- 23 $2 34 34 23 
___ 109,518 | Westminster Electric Supply, Urd. ae 5 {13 % |104% |104% | 11 — 12 114— 124 11; | 114 
* Subject to Founders Shares, + Quotations on Liverpool Stock Hxchang2, 
t Unless a stated all shares are fully paid, i Dividends yey in deferred share warrante, profits beizg ned as capital, 
Dividends marked ¢ are or * year consleting of the latver part of ove year and the Gret pert of the next, 
Tr) KA 90a 4.088. Awete. 18 1000) MOD BIBOATRTINAT. RAVINW. 661 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock Closing Closing Business done 

Present Dividends for ‘i 

Issue, ae. Share,| the last three years. | yoy port iéth, monk ended 1902, 
$ | 1899, | 1900, | 1901. ered Lowest. 
20,000 | British Aluminium 7 % Cum. Pref. . ee ea sae es 44— 54 4h— a ae 

300,000 Do. do. 5 % 1st Mort. Deb. Btock Red. .. [Stock] .., “ee . 88 — 92 88 — 92 ey cee 
62,074 | British Electric Traction ee at cee cool SRO) Oe) Oe ca 134— 144 | 184— 144 14 1935 
90,000 Do. do. 6% Oum. Pref. vow | 10] 20. | ooo] coe | 128— 198 | 193— 198 | 195] 19) 

600,0007 Do. do. 5 Perpetual Debenture Stock ... |Stock| ... | se (124 —227 [24 —127° | 1254 | 125 
70,000 | British Insulated Wire Ord. ... ~~ -— mt eee [.* Sa 1 ce Pe, 
70,000 Do. do. 6 % Cum. Pref. eee soe eee 5 eee . eee 5g— 64 5g— 63 eee eee 
50,000 |{Browett, Lindley & Co. (1899), 4 at sos Per 8 %| .. | 13s. to 15s. | 138. to15s.] ... aay 
50,000 |{f 6% Cum. Pref... «| £1] .. | 6%] ... [16/6 to17/6|16/0t017/0| ... | .. 

105,731 | Brush Elecl. Enging., Ord.,1t0 105,731 ..  .. «| 2| 5§%| 5%| Nil | 4— 1 i— 1 oe 

150,000 Do. do. Kon omm. 6 % Pret. .. ea si: 2; 6% 6%'3%| 14-— 12 14— 2 lw] 65 

125,060 Do. > Perp. Deb. Btock .. ... [Stock]... os . [101 —104 |101 —104 | 103 | 102} 

125,0007 Do. Perp. 2nd Deb. Stock .. {Stock} ... . 97 —100 97 —10) eon, a 
80,000 | Callender’s Cable Oonsioadtion shares , Nos. 1—30,000 _... 5 | 15 %| 15 % 17 — 18 174— 184 17 Si 
40,000 Do. do. 5% Cum. Pref. a Dal «sss aoa - 54— 6 54— 6 BFAh ~<ss 
90,0002 Do. do. 4% % 1st Mort. Deb. Btock Red ... |Stock| ... ve . [111 —115 = |111 —115 pas sa 

1,969,800 | Central London meee Ord. Stock eee sts we. [Stock] ... eee 4 %}102 —105 103 —106 105 | 103} 

440,100 Do. do. 4%, Pref.Stock... .. «. |Stock| .. | ... | 4 %{103 —106 103 —106 | 1¢5 | 104 

440,100 Do. do. Def. do. w. coe eo. [Stock] ... nor 4 %| 97 —100 99 —102 99 aaa 

855,000 | City and South London Railway ... ... ss ~—ses [Stock] 17%] 12%] 2 %| 65 — 68 | 65 — 68 673 | 65 
54,000 a“ Co., Nos. oa eae si st , aie - 3] 78%| 8% ; 3— 3% 3— 34 =e ase 

5 % 1st Mort. Reg. De (+) 

100,0007 £100, and 901 to 11, 000 of £50 red eee eee eee eee 100 —105 % 100 —105 see coe 
99,261 | Edison & Swan Utd. El. Let., “ A” shares, £3 pd. 1 to 99,261 5| 6 24%] . 4— § 4— # say ees 
17,139 Do. do. do. “A” Shares, 01—017,139_... 5] 6 24%] «se 2— 3 2— 8 an ae 

$44,0237 Do. do. do. 4% Deb. Stock Red SOO) és ae .. | 78 — 83 78 — 83 aoe ae 

100,0007 Do. do. 5% 2nd Deb. Stock Prov. one all pd. 100°} .. aa w. | 82 — 87 82 — 87 <a aaa 

112,100 | Electric Construction, 1 to 112,100 ... » | 21 6% 6%... | W— Wa | l— wil wt 
$1,390 Do. do. 2 % Cum. Pref., 1 to 31, 390... eee i aes a 24— 3 23— 3 , a 

182,5607 Do. do. Perp. 1st Mort. Deb. Stock .. [Stock] ... vee os 97 —101 97 —101 101 9932 
18,000 | General Elec. Co. 900) 5 % Cum. Pref. ... seo ayn fe | ee ahs oa 93— 10} 92— 10} 103] .. 

150,000 Do. do. 4% Mort. Deb. ... eee ee. {Stock} ... ose “He 98 —101 98 — 101 aes eae 

. $5,000 | Henley’s (W. a aetna Works, Ord. ... oes oe. 5 | 15 %| 20 %| 20 %| 17 — 18 17 — 18 17 aaa 
$5,000 Do. do. 44% Pref. ... : 5 | 44%] 44%] ... 54— 6 5§4— 6 | 
50,0007 Do. do. 44 Mort. Deb. Btock.. Stock] ... oe ese = (111 —115 = 111 —115 “he uae 
50,000 | India-Rabber, Gutta-Percha and Telegraph Works » | 10/10 %| 10 %| ... | 21 —22 | 21 — 22 218 | 218 

800,0007 Do. do. do. 4 % Ast Mort. Deb... oc. [RBM ass are a 99 —102 99 —102 1008 | cece 

500 | Liverpool me" Railway, Ord. ... as o- | 10} 38%) 34%} 14%) 5 — 52 4g— 5 ase aa 
10,000 |t Do. Pref, £10 paid... =. | :'10| «5 a | we [ko 8 [Sie oe) ae 
7,500 | Parker (Thomas), Timited, Ord, Nos. 1 to ~~ es ean OSL, eee ay oe | 154— 165 | 154—164 one oes 
$Rosling, Appleby & Fynn 6 % Cum. Pref. . oes o | £1 soe ey Ae — 19/0 to 20,0] ... se 

$7,350 | Telegraph — and Ma ntenance ... oe | 12] 15 %] 178%) 20 % 34 — 37 34 — 37 36 34 

150,0002 Lo. 4 % Deb. Bds. No:. 1 to 1,500 Red. 1909 oes, | 200) | esti] ase «. |102 —105 |102 —105 eve see 
25,000 | Telegraph Manufacturing, Ord. Nos. 1 to 25,000 ... ses 5 | 12 %| 12 %| .. | 10§— 114 | 108—114 eee me 
20,000 Do. do. 5 % Om. Prf. Nos. 1 to 20,000... DB css nae nee 5g— 6 — 6 eee oe 

— Waterloo and City Railway, Ord. Stock ... 9. an | 100 | 3 %| 8 %| 3 %| 91 — 94 91 — 94 ae see 





+ Quotatiors on Liverpool] Stock Exchange. + Unless otherwise stated all shares are fully paid. § From Bradford Share List, 


LATEST PROCURABLE QUOTATIONS OF SICURITIES NOT OFFICIALLY QUOTED. 
' onsolidated Teley hone Construction and Maintenance, 7.—;%;. Oldham, Ashton, and aete Electric Bory +), Ord., 144—16, 
Natio: a Electric oa Wiring, 1i—1i3. Do, (£10 pd.), 10g—105. 
* From »_Pomingbom Share List Bank rate of B.. ll 3 per wp (February 6th, 1902). 





4 From Manchester Share List. 


MARKET QUOTATIONS, Wednesday, April 16th. 


















































CHEMICALS. &c. This week.| Last week. | Inc, or Deo. METALS, &c, (continued,) | This week.| Last week.|Ino. or Dee, 
@ Acid, Hydrochloric .. .. percwt. 5/- 6/- oe g Copper shen eo ce oe perton £71 £71 
aw itrio ee ee e- per cwt. 22/- 22). oo 9 ee per ton £71 £71 
6 » .Oralio a ce e. perowt, 82/- B2/- eo ¢ on ‘Blectrolytie) Bars. es per ton £63 £63 4 
@ , Sulphoric.. .. e. per cwt. 6/6 6/6 ee 6 on a Sheets .. perton £75 £75 oo 
a Ammoniac, Sal .. ee. percwt B9/- B9/- ee 6 on 0 es per ton £68 £ A 
. Ammonia, Muriate (crystal) e» perton #88 10 £88 10 eo e H.O, Wire per Ib. 8d. 8d ee 
e. perton £80 £80 ee f Ebonite Rod :- so ee eee per lb. 8/- 8/- ee 
4 Bleachin powder es ee perton £1 £1 ee t Sheet eo «= ee.-—sS*PSF Ib. Ms 5/- oo 
@ Bisulphide of Carbon .. ee perton £15 £16 ee " German Silver Wire. ee ee per lb. 1/5 1/6 ee 
a Borax . on e. perton £18 £18 h Gutta-percha fine . eo ce perlb, 8}/- 8}/- 
. Bensole (90 ) e. per gal. 4/: 4/ eo hIndia-rubber, Parafine .. .. per lb. | 8/- to8/i | 3/0$to3/1| 44d, dec. 
/' oo oe e- per gal, 5/6 5/6 { Iron, Charcoal Sheets .. ee perton £18 £1 ae 
; a Copper gatonees ee e+ perton £20 £20 & « Pig (Cleveland warrants).. per ton 47/2 47/2 
Nitrate .. ee ee per ton £24 £4. 4 ww pong ee according to size per ton| From £11 1 
a » WhiteSugar .. .. perton £81 £81 a & 4 Scrap, heavy. es perton| 47/6 to 50’- | 47/6 to 50/ 
a fie, Pearls ae ee es per — “= = oe & » Wire, galvanised No.8 .. per ton ‘a oo. 9 15 
a Methyla iri per gal, / oe 
@ Nepbthe, Bolvent (90% ai160°C), er eal, | 6/8 5/6 . 9 Led, English Ingot =... perton! {i eir;5}| £1110 
a Potash, Bichromate, in casks.. per lb, Bd. 8d, ee g ” Sheet oo ee perton) £1310 oe eo 
. n Caustic (15/80%) per ton £24 £24 ee . Ménganis Wire No,28 .. .. perlb. 8/- al. ee 
» Bisulphate ee ee perton £85 £ e- ee ee perbot.| £8 15 £8 15 ee 
-s Shellac .. e- per owt, 120 - 114: 6s. ine g Mice ‘i original cases), small .. perlb | 8d, to 9d, | 8d. so 9d. ee 
a Sulphate of ‘Magnesia .. e+ per ton #410 £410 = $ " o 0 = ium per lb He to 2/9 1/9 to 2/9 eo 
a Sulpbur, Sublimed Flowers .. per ton £6 5 £6 5 e per Ib /8 to 7/8 | 8/8 to 7/8 ee 
a on Recovered .. «.- perton £65 10 £6 10 eo : Phosphor Bronse, p! spleen ae per Ib 144. to 1/2 |114d. to 1/2 e 
a ,  Lump.. ee e. per ton £5 £6 ee Pp " rolle¢ bavs&rods per lb, | 1/- to 1/8 tj- 0018 
a Bcda, Caustic (white 70%) .. per ton #10 15 £10 16 oo Pp o strip &sbeet per lb,| From12 | From 1/2 ee 
an rystale .. ee es per ton £8 £8 eo 0 Platinum ee ee peros. #41 £41 ao 
a Bichromate, casks .. per lb 23d. 230. ee i Silicium Bronze Wire per Ib. | 10d, t0 1/- | 10d. 80 1/ ee 
Steel, Magnet, acc’d’ng to desc’p'n per ton} From £15 to £40 en 
METALS, &e. n " bare oe oo ss. . ae oe 
28 to r : 
b Aluminium Ingots, in ton lots perton | £148 £148 2 9 Ti, block =. os oe we POFHOD!] “piog £128 £1ino 
b 0 Wire, in ton lots per ton £224 224 eo 9 uw foil oo ee perlb. 6 16 oe 
b Bheet, in ton lote per so £191 £191 ee 4 wire, Nos ua 10 16 oe ee per lb, 1/7 7 ee 
Pp Babbitt’s meta) ingots per £15 to £125| £76 to £125 Pp White Anti - ‘trietion Metals — 
¢ Brass (rolled metal 2 to 12") basir per ib 634 63d. "White Ant” brand Per ton) £86 tm £65 | £85 t0 £65 oo 
e be (brazed) .. per Ib, 8id 8id § Yarns, 2/108 Grey Cotton, on sp'ls per Ib. 7a. qd. ee 
Con (solid drawn) .. per lb, Td ia J wo 6 'en, Plax .. ee per tb, ozd, 63d. ee 
ew Wire, oe e oe e- per tb. qd qd. § w« 8 oly 10 ibe, Russian ee per tb, ha. 449d, oe 
e Copper Tubes (bresed) e- per lb, 83d 83d. 3 w» 10 'bs, Russian, single .. per Ib. 43d. . eo 
e nw (solid drawn)... per ib. 9a 9d. i n _ 180 tba. Juve rove .. perton| #1N9& #210 26 ee 
r] Copper Bars (bess selected) .. per ton £71 £71 Zino, Bn’s. iVielle Montagne pnd.) perton) £22 10 £22 10 ee 
(a Messrs G. Boor & Co. J India-Rubber, G.-P. and Teleg. W ~ (k Messrs. Morris Ashby, ae 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


SOME NOTES ON POLYPHASE MACHINERY. 
By A. C. EBoRALL. 


(Paper read at Manchester, March 25th, 1902.) 


Ix the present paper the author presents some notes* bearing on 
the construction and operation of polyphase machinery of standard 
types, @ discussion of the latest developments in this branch of 
electrical engineering, such as the compounding of generators and 
the question of asynchronous ger erators, and other special machines, 
being reserved for future treatment. At the same time, an endeavour 
has been made to make the paper interesting by giving full construc- 
tional details of certain modern plant of standard design with which 
t .e author is acquainted. 


StTaNDARD PoLypHASE GENERATORS.} 


The experience gained in the construction aud working of large 
polyphase generators during the last ten years has conclusively 
own that for all heavy work the revolving field type of generator 
by far the most suitable. Thus this type has been standardised 
y all the leading firms building large slow-speed generators, and it 
way be said to meet all the requirements of modern practice. The 
-veat advantage of having the high pressure armature windings in 
‘xe stationary part, where they can be easily and effectively insu- 
ted, and which avoids the necessity of collecting high pressure 
irrent from slip rings, is the principal reason for this preference, 
it another great advantage of the type is that the fly-wheel effect 
cessary for the engine is more easily arranged for in the rim of 
e revolving magnet wheel (supposing a separate fly-wheel is not 
ed) than is the case with a rotating armature consisting of a 
iver carrying a heavy laminated core. The mechanical nature 
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loads, due principally to the enormous magnetic leakage of their 
field systems. 

The failure of the Lauffen type of generator led to the develop- 
ment of the inductor generator, which has also proved quite 
unsuccessful—at any rate, as far as large slow-speed generators for 
power work are concerned. For high speed machines of moderate 
size, operating on non-inductive loads, the inherent defects of inductor 
generators are not 89 apparent, and in the past such machines, 
operating under these conditions, have met with a certain measure 
of success. But the weight of generators of this type becomes 
altogether excessive for the case of large slow-speed machines 
having to work upon inductive loads, and even then they are far 
less satisfactory than machines of the revolving field class. This is 
on account of the very barmful effects of magnetic leakage in inductor 
generators, and also because of the special features of design peculiar 
to this type of generator, such as half the armature copper remaining 
inactive, aud the large flux densities used in the air-gap and arwature 
core. 

As the inherent defects of inductor generators become less 
apparent at high speeds, such machines can be made a commercial 
success under favourable conditions with regard to this. Thus, 
for use with steam turbines, inductor generators could be success- 
fully employed. In this case, owing to the exceptionally high 
speed of rotation, the number of poles will be small (for standard 
frequencies), snd hence the pitch of the poles can be made large, 
resulting in small magnetic leakage; for the same reason the 
number of armature turns will be small, and the pressure drop on 
inductive loads can be kept within proper limits. Again, from 
the mechanical point of view, inductor generators offer several 
advantages in connection with steam turbine work; there are 10 
sliding contacts whatever, and the peripheral speed of the inductor 
(which can be perfectly balanced) can be made as high as that of 
the turbine wheel, if desired. In the author's opinion, it is only 
in conjunction with steam turbines that the inductor generator 











Fic. 1.—GENERAL ARRANGEMENT OF THREE-PHASE FLY-WHEEL GENERATOR WITH EXTERNAL REVOLVING FigLp System, 
300—350-Kw. ; 190 volts; 924 revs. per minute ; 40 cycles; 52 poles. (Brown, Boverie & Co., Ltd., Baden.) 


of this magnet wheel permits of high peripheral speeds bei: g 
ce nployed, thus reducing the weight required for a given fly-wheel 
etfect. 

Modern practice requires that all the field polesshould be wound. 
Alternately wound poles present several disadvantages from the 
point of view of magnetic leakage and dis:ribution of the pole flux, 
while the use of a single central exciting coil (either stationary or 
rotating) is quite out of the question. This construction was 
tried in the early days, notably at Lauffen, but was soon abandoned 
on account of the excessive drop of the machines on inductive 





* The author has avoided detailed reference to those points con- 
nected with the subject which have been comparatively recently 
discussed by him elsewhere. See Howard Lectures, 1901 (Society of 

Irts Reprint) and Journal Inst. Elec. Eng., Part 150, Volume xxx., 
1901. 

; Mr. Alexander Rothert has recently collected together the data 
relative to the construction and performance of the large polyphase 
generators exhibited at the Paris Exhibition, 1900, which are of 
c msiderable interest. The data in question are accompanied by 
criticisms on the individual machines, and by some valuable notes and 
conclusions. See L’Eclairage Electrique for November 30th and 
December 7th, 1901. 


can be used with good results—perhaps better than those obtain- 
able with other types of generator—and it is somewhai surprising 
that this type of generator has not yet been tried by steam turbine 
builders. Naturally, great care must be taken with the design; 
magnetic leakage must be reduced to a minimum, not only inside 
the generator itself, but also outside, to the turbine parts, &c. The 
shafts must be exceptionally stiff, and the bearings specially long, 
in order to prevent the possibility of trouble from vibration owing 
to unequal air gaps traversed by the large magnetic fluxes which 
are a necessity for the type. 

With these preliminary remarks, some points connected with the 
construction of polyphase generators of the rotating field type will 
now be considered, large slow-speed fiy-wheel type machines being 
more particularly in mind. 

CoNSTRUCTION OF THE FreLD System. 

Both in this country and on the Continent the field systems of 
modern types of alternating current generators are, as a rule, so 
arranged, that they also provide the fly-wheel effect necessary for 
the driving engine. In the States, however, the standard practice * 
is to provide aseparate fly-wheel alongside the magnet wheel, which 





* Compare the American installations in this country—for 
instance, Glasgow, Central London Railway, Middlesbrough, &c. 
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may or may not be bolted to the latter. The principal advantages 
of the fly-wheel generator are that the design is very compact (a 
point of some importance when the machine is placed between the 
cranks of a two-crank engine), the shaft and bearings can be made 
lighter, the ventilation is more than sufficient, while, from the 
wsthetic point of view, nothing better could be desired. At the 
same time this type of machine has its disadvantages, especially for 
very large 25-cycle generators. 

With all very large generators (2,000 kw. and upwards) the ques- 
tion of the dimensions of the shaft becomes of great importance, 
as is easily seen when it is considered that the diameter of the 
generator shaft of a 5,000-H Pp. three-crank engine in the bulb will 
be of the order of 32 in. for a 90-ton wheel. In order to keep 
down the size of these shafts to manageable dimensions, it becomes 
necessary to reduce, as much as possible, the weight to be carried— 
that is, to operate the magnet wheels at very high veripheral speeds, 
say, 6,000 to 7,000 fc. per minute, and to reduce the length between 
bearings to a minimum, because tor a given diameter of shaft and 
given weight of magnet wheel], the deflection of the shaft is 
approximately proportional to the cube of the distance between the 
centres of the bearings carrying it. Thus, at speeds of the order 
of 75—85 revolutions per minute, the fly-wheel generators become 
tmallin width, and very large in diameter—invariably larger than 
is necessary in order to obtain the best electrical results. For the 
lengths of the iron and copper paths become too great, and the 


these limits of frequency each case must be decided upon its own 
merits, but it may be remarked that when the prime mover is a 
gas engine, the use of a separate fly-wheel becomes a necessity, as 
it is difficult to imagine a single case in which the whole of the 
necessary fly-wheel effect could be profitably put into the magnet 
wheel. 

When a separate fly-wheel is employed, it is generally preferable 
to bolt its hub to that of the generator ; a connection between the 
arms is not advisable. But as the short-circuit current of a modern 
polypbase generator will not be greater than about three times the 
full load current, and as this short-circuit current will have quite a 
low power factor, such a point as this has not the importance it has 
in direct-current work, where the effects of a short circuit are far 
more serious. 

With regard to the construction of the magnet wheels of fir- 
wheel generators of large size, which, as already seen, operate at, 
very high peripheral speeds, it is clear that these must be of steel 
throughout. Experience shows that the working peripheral speed 
of a double-armed cast-iron wheel is limited to about 5,000 ft. 
per minute, while that of a similar cast-steel wheel will be about 
7,000 ft. per minute; if, however, the magnet wheel is of the 
built-up type, the poles and yokes being of steel (either solid or 
laminated), dovetailed into a cast-steel rim carried and supported 
by rolled steel plates instead of arms, this value may be exceeded. 
With such a construction—which is, however, a most expensive 
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this paper, but from what has been said it will be seen that it by 
no means follows that the fly-wh:el type of generator (which must 
often be a compromise between co: ilicting electrical and mechanical 
considerations) is the best possible type for all classes of work, 
requiring widely different frequencies. As a rule, for large 25-cycle 
generators, the best arrangement from all points of view is that in 
which a separate fly-wheel is employed, so that the generator can 
be designed for the best results, quite apart from the requirements 
of the prime mover. On the other hand, for 50-cycle ,enerators, 








best from the electrical and magnetic points of view, and, conse- 
quently, the objection to the fly-wheel type of generator already 
noticed above nearly or entirely disappears. The principal data of 
the generator shown in fig. 1 can be obtained from the drawing and 
from the schedule below :— 


ScHEDULE I. 


Output (cos ¢ = 1) external revolving field 
three-pbase fly-wheel generator of 350 kw. 350 Kw. 
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de 
weights of these materials consc quently increase, if a given eflici- one—a peripheral speed of 8,000 ft. per minute can be safely at 
ency is required ; this is most noticeable in 25-cycle generators, employed. ti 
where the magnet wheel carries comparatively few field poles. But The above remarks are applicable to the standard arrangement br 
of greater importance are other considerations that are a direct of polyphase generators, in which the stationary armature is external W 
consequence of the generator being designed from the fly-wheel, to the magnet wheel; under these circumstances the latter is F 
rather than from the electrical poii.t of view; on the one hand, it subjected both to mechanical and magnetic stresses, the former at 
is not such an easy matter to design the stationary armature with being by far the more important. The drawing (fig. 1) shows, cl 
the necessary stiffness, and this stiffness can in any case only be however, a design in which the magnetic pull works against the 
attained at a certain cost, as the weight of idle material in the centrifugal forces; it is a characteristic construction due to Mr. W 
armature may become considerable, or special stiffening arrange- Charles Brown, which has been used by him with considerable suc- 
ments may be required. On the cther hand, the cost of the machine cess in several installations, notably at Cairo. In addition to 
incre»ses considerably with the d: ameter, cn account of the increased diminishing the mechanical stresses on the magnet wheel, this con- 
expenses in tooling and erecting it, and in transporting it, to say struction possesses other advantages; for a given fly-wheel effect W 
nothing of the fact that such machines cannot belong to a standard the weight of metal in the rim of the magnet wheel is reduced to 4 f 
series, on acccunt of the varying requirements with regard to fly- minimum, as this weight is concentrated on the greatest diameter 
wheel effect, and hence new drawings and patterns are required for of the generator, thus reducing the diameter of the generator as a ar 
nearly every case. whole, so that the quality of the electrical design need not be sacri- t 
The question of the design of the armature casing, in order to ficed to the mechanical requirements. The stationary internal D 
get the necessary rigidity, will be referred to in the next section of armature can be designed simply from the point of view of what is ta 


owing to the much larger space required for the poles, and also Terminal pressure wee re Se ... 190 volts. 

owing to considerations of magnetic leakage, the natural diameter Current per phase a 1,060 amperes. aS 
of the magnet wheel will approximate to that of the fly-wheel Revolutions per minute dis a we 925 

necessary, so that the two fuuctious can Le combined, and a fly- Frequency si a Me a ar 40 cycles. 
wi cel genera‘: r can be employed with very good results. Between Number of magnet poles ors ae: eae 52 S 
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Peripheral speed of magnet wheel in feet per 


mioute at the polar bore... ee ... 3,440 
Ditto ditto atthe external periphery 4.559 
Diameter of polar bore... ae eee -» 142'12 in. 

‘s armature ... nee ~~ ive BAS ss 
Air-gap length (iron to iron) ... e ve O194-,, 
Gross width of armature core... ~s aso = JOD 
Net ditto (10 per cent. p sper) oO 5, 
Depth of armature core saa me ses CT 
Total number of armature holes a ee 
Diameter of these (circular) hols... sas 18 in. 
Number of bars per hole ae ea ees 1 
Nature of armature connection ae + Shar. 
Diameter of the pole cores... Ss . SiS ig 
Dimensions of the (solid) pole shoes... (11 x 415) ,, 


Number of turns per pole ¢ re oe aa 80 
Nature of field winding 5 Copper strip on edge ia 
two parallel circuits. 


Resistance (cold) of field winding ... ... 0°95 ohm. 
Field current at no load a = ae 65 amperes. 
e full load (cos ¢ = 1) a Te os 
fe ditto (cos¢ = 085) ... 100 ‘ 
» On short circuit with 1,200 amperes 35 - 


The disadvantages of this type of generator are not serious; they 
are, first, it is not altogether an ea-y matter to get at the arma- 
ture coils for cleaning aud repairs; and, secondly, such a machine 
demands a good deal of experience of a special kind on the part of 
those designing and constru:ting it. With regard to the fir-t point, 
the arrangemeut devised by Messrs. Brown, Boveri & Co. consists in 
so arranging the armature that, after removing a few bolts, it can 
be barred round the central hub on which it is carried. which hub 
forms pirt of the heavy sole-plate carrying the outer baring and 

perhaps) the exciter. Iv» addition, half the armature cin b+ moved 

parallel to the shaft towards the outer bearing, along a suitable 
slide. Thus if it is required to get at the lower half of the arma- 
ivre, the bolts securing the armature spider to the central hub are 
removed, and then the whole armature is barred round until the 
lower balf is on top, the division line being horizontal. The bolts 

titing the two balves are then removed, aud the upper half drawn 

mg the slide towards the outer bearing by means of a screw gear 
provided for the purpose, until it is quite clear of the magnet 

eel. If the generator is between the engine cranks (as in fig. 1), 
the bearing nearest the armature takes the place of the outer bear- 
ing in this description. 

Returning now to usual constructions, consisting of a double- 
armed steel wheel carrying a crown of poles on its rim, the question 
ot the field poles themselves may next be touched upon. Opinions 
differ as to whether these should be laminated throughout, or 
solid throughout, or consist of solid cores and laminated shoes. 
Naturally this question is very intinfately connected with the desiyn 
ot the armature, because this determines the pole heating caused by 
variation in, and unequal distribution of, the flux entering the 
armature core from the pole-shoes, and vice versd. If the windings 
of the armature are placed in holes, there being three or more holes 
per pole per phase, and if the aic-gap is not too small, there is no 
doubt but that solid cast-steel poles can bs used with the very best 
results, and such poles (solid cores and solid shoes) can also be used 
under similar circumstances when the holes are just opened by 
mcans of a very narrow slit. A solid pole throughout presents the 
advantage for large slow-speed generators that the parailel runni: g 
of these is undvubtedly assisted. The solid pole-shoes act to a 
certain extent as dampers, that is to say, when the magnet wheels 
of the generators running in parallel have a tendency to swing 
relatively to one another, which swinging will be accompanied by a 
synchronising current of greater or less amount, and which may 
develcp into hunting, the swinging will be retarded and Jimited in 
amount. The momeutary alterations in the angular velucity, due 
to irregularities in the turning moment of the engines (however 
brought about) cause the distribution of the air-gap flux to vary, 
with the result that currents are induced in the solid pole-shoes. 
The effect of these currents tends on the one hand to keep the 
angular velocity constaut, and on the other hand, causes the velocity 
changes to take place more gradually and to be of the sane 
character simultaneously iu the various generators in parallel, in this 
way limiting the swing. 

Lut this effect, useful though it may be, should not be allowed to 
stand in the way of the best electrical design for the generator in 
question, for the same result can be attained in other ways. As 
Will be seen later, the armature coils of large generators will be 
former-wound in open or nearly open slots, and this construction 
uiost certainly calls for laminated pole-shoes. The point, therefore, 
arises, will it be better to laminate the poles throughout, or shall 
the pole cores be solid and the shoes alone laminated? Such a 
point as this must of necessity be largely determined from manu- 
facturing considerations. If the pole-shoes alone are to be 
laminated, such considerations prescribe that they shall be cast into 
the pole cores. On the other hand, if the manufacturer in question 
does not possess bis own steel foundry, he will hesitate to get such 
complete poles made outside, and will,asa rule, laminate the poles 
throughout, 

There is not a very great deal to choose between the two con- 
structions from the purely technical point of view. The steel pole- 
core will have a slightly higher permeability than the sheet-iron 

re, and will make a better job from the points of view of attaching 
{ to the rim of the magnet wheel, and of supporting the tield coils, 
as these will not overhang the sides of the wieel, aud can be secured 
means of the pole-shoes, which will be made wider than the cores, 
posse-ses the further adva:tage—which in certain cases is a con- 
siderable one—that it caa be round or ova’, thus saving copper aud 


1 


diminishing the magnetic leakage between adjacent poles. The 
sheet-iron core is of necessity rectangular io section, and hence not 
so good in these respects. Again, the windings for rectangular 
pole-cores are not so easily carried out as those for round or oval 
cores, while, as the width of the core is equal to the width of the 
shoe, the windings have to be secured by means of special metal 
cheeks, as already indicated.. On the other hand, such complete 
poles are, in general, shorter, because the depth of the pole-shoe 
will be less, the casting-in of the latter requiring a certain amount 
of extra length; consequently the magnetic leakage between the 
pule-shves themselves will be greater when these are cast in. 


(To be continued.) 


TESTS ON THE NERNST LAMP. 
By R. P. Huuse, Bowea Scholar, Birmingham University. 


(Paper read at Birmingham, March 19th, 1902. Communicated 
by Dr. D. K. Morris.) 


Iv has been known for a long time that certain materials which 
insulate at ordinary temperatures will conduct fairly well when 
s rongly heated, and this principle has been employed in connection 
with the electric furnace, but it was not uatil lately made use of 
successfully fur the purposes of illumination. About four years ago 
Dr Nernst applied this principle in the construction of his lamps 
and used material for their manufacture very similar tv that used iu 
Wel-bich mantles. O ving to the fact that the melting point is very 
high, a much higher temperature can be maiatained than with a 
carbon filament, aid a higher efficiency lamp is the result ; and, the 
material being a'so non-oxidisable, no vacuum is necessary. The 
materials used for the illuminating rod require to be heated up iu 
order to start the current flowing; but whe. once heated the rod 
conducts and need no longer be heated by external means. 

A great deal of experimenting and improvement has been necvs- 
sary to bring the Nernst lamp to its present state of perfection, but 
tuc ‘1902 Model” now being put on the market appears to be a 
fairly satisfactory article; and it is this lamp which forms the 
subject of the tests described in this paper. 

These tests comprise the measurement on a direct-current circuit 
of life, candle-power and watts under the following conditions :— 

Continuous run at normal pressure. 

Continuous run at a pressure above normal. 

Continuous run at a pressure below normal. 

Contiuuous run with constant current. 

Continuous run with constant watts expended in rod. 

Tests with varying volts (increasing till burner is destroyed). 

Resistance tests on the iron regulating resistance. 

Heating effect of coil. ; 

In each case 100-watt 110-volt “ burners” were employed. 

The candle-power of the lamps was ascertained by comparison with 
standard Ediswan glow limps standardised by the makers, using an 
ordinary grease-spot photometer. This photometer was not inverted, 
but the sub-standard which was employed for taking the actual 
measurements was itself standardis:d by comparison with the actual 
standard lamp placed on the same side of the photometer as the 
Nernst lamp had been. 

All parts of the photometer bench and apparatus directly expose1 
to the light that could possibly have affzcted results by reflection, 
wer? painted a dead black, the resulting surface being almost abso- 
lutely non-reflecting. ‘To enable more than one lamp to be tested 
at the same time, and also to avoid shaking the lamps when moving 
them, four wooden vanes were fixed to a hollow central stem which 
was pivotted vertically so that four lamps could be hung in the four 
compurtments and «ny one lamp tested by simply turning this frame 
round till that lamp was in front. All light from the other lamps 
was excluded by screens plaved round this compartment and at the 
sides. To allow for ventilation and cooling of lamp by air currents 
the globes were hung a short distance from the side, the top aud 
bottom of the frame being left open. All the lamps tested were 
protected by globes, and the results obtained from a ground-glass 
vlobe reduced to the clear-globe standard for comparison. The 
candle power was taken in the horizontal plane with the filament 
always vertical. 

The current supplied to each lamp was measured by «a millivolt- 
meter and strips of known r-sistance, and the pressure was measured 
by a Weston moving-coil voltmeter previously calibrated in terms of 
astandard Clark cell. The drop across the iron resistance and 
across the cut-out coil was obtaiued from ane ther small moviag-coil 
instrument. The necessary corrections were made to the readings 
given by these instruments to obtain the true values. The pressure 
on cach lamp was adjusted by small carbon cloth rheostats or by 
stretched wires with sliding contacts, and was always brought up, 
when necessary, to the required value before a reading was taken. 

As a battery of accumulators was used to supply the current, a 
very much more steady pressure was maintained than would have 
been poss'ble with the mains, the excess volts when charging the 
battery being cut down by a regulating resistance. The average 
variation in pressure for any long time was certainly not more than 
J-volt, and generally less; and it will be seen later that, since 
under perfectly steady conditions the lamp itself varies 2 to 3 per 
cent., suuictimes more, a steadier run was hardly required. 

For information on the distribution of light in Nernst lamp:, 
and on the ratio of horizontal to mean spherical c p., see Prof. 
Wedding, Eiektrotechnische Zeitschrift, August Ist, 1901. Other 
information is given in a paper by A. J. Wurtz, Jour. din. Lust. EE 
1901. 
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The life was in all cases, unless otherwise stated, perfectly 
continuous, only one break occurring in the circuit during the 
seven weeks, and that for but a few seconds. 


Lire TEstTs. 


In every life test made there was a very considerable falling off 
in candle-power in the first half-hour amounting to 25 per cent. in 
the over-run lamp,* but only about 10 per cent. when on normal 
volts. After this we get a much slower drop until 20 hours is 
reached, then, as a rule, there was a slight recovery followed by a 
period in which the variations depended on the conditions under 
which the lamp was run. 
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CurvE 1.—Lire Tests at NorMAL VOLTAGE. 
Average of three tests on 100-watt, 110-volt lamps. 


1. Tests at Normal Voltage.--Three lamps, each marked 100-watt, 
110-volts, were tested on 109°5 volts and a mean curve plotted from 
the three sets of curves obtained. These three were substantially 
the same, the big decrease (curve Ia) and slight recovery being 
shown in each; and after this, a steady diminution of candle-powcr 


| | 


| | 


4 
| 


a: 
tog} | 








CurvE 14.—Lirg Test on ONE Lamp. 
(First two hours after lighting.) 


until 400 hours, the efficiency during this part also diminishing (sce 
curve J.). After 400 hours there was another sudden drop, and then 
the state of the rod seemed to change, for there was a slight rise in 
efficiency and candle-power up to the point where the burner broke 
down. 
TABLE I.—Lirr Tests on Normat Votrs (109°5). 
Mean values from curves representing three separate tests. 


| 
| Watts absorbed. Watts per c.r. 

Hours Candle Resist- 
after Current. ae ance of 
s‘art. | Total Per cent. power. rod. 

H in lamps on rod Total. Rodonly. 
Amps. only. Ohms. 
0 917 1005 88°4 668 1°51 1°33 1056 
a |. OS 1-200 891 62°9 1°59 1°42 106°8 
3 | 906 | 992 | 901 | 576 | 172 | 155 1089 
10 903 98°8 91°2 55 4 179 1°63 110°7 
50 | 904 | 991 92:7 52°9 1 87 1°74 112°2 
00> | 892. |. °S77 94-0 494 1°98 1 86 115°2 
150 “858 940 95°1 45°7 06 1:96 121°2 
200 “836 916 95 7 439 209 210 125°2 
250 803 88°0 9671 400 2°20 2°11 1310 
300 “766 83°9 96°7 35°4 2°37 2°29 138°2 
350 “724 793 97:3 30:1 2°64 2°57 147°0 
409 692 758 97 7 28°5 2 66 2°€0 154°5 
450 637 69°8 98:2 19°4 3°61 3°54 168°8 
500 653 715 98°0 20°4 351 3°44 1642 





The respective lives of the three lamps were 509, 490, and 425 


hours, the average being 473 hours. 


The cause of destruction in each 


ease was the breakage of the platinum contact at the positive end of 





*This initial reduction is characteristic of the Welsbach burner 





also and, as pointed out by Fleming in the discussion of Swin- 
burne’s paper in February, 1899 (see Llectr.cian February 10th, 
24th, 1899), is a property of all oxides used as illuminants. 


the rod. This may have been due to the deterioration of contact 
and consequent local heating. 

Length of Efficient Life (“smashing point.”)—It will be seen tha‘ 
towards the end of the life the efficiency is seriously decreased, the 
lamp being ultimately no more efficieat than an ordinary glow-lamp. 

In 1885 Ayrton* showed graphically how to find the most econc- 
mical voltage at which to rua a lamp; and later} he described how, 
at a given voltage, with lamps whose economy decreases with age, 
there is a point at which it will pay best to discard the lamp. This 
point is known as the “smashing” point. In 1898 Cartert gave a 
construction by which this point could be deduced. A more direct 
way based on this method is the following :— 

Express by a curve the relation for the lamp (at the pressure 
uuder consideration) which exists between the cost of energy ex- 
pended and candle-power-hours obtained, the latter being plotted 
vertically. From the common zero, set backwards horizontally the 
cost of the refill forthe lamp.§ A tangent from the point so obtained 
to the curve gives the point at which the cP.-hours will bear the 
greatest ratio to the total expenditure ; and it is at this point that 
it will best pay to get a new burner. 
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CuRVE 2.—CONSTRUCIION FOR FINDING DURATION OF MOST 
EconomicaL Lire. 
Assumptions as to cost of renewals :—Nernst lamp, 7 units = 1 
new burner; Glow lamp, 3 units = 1 new lamp. 


Such a curve (No. II.) has been obtained from Table I., and from 
it the following figures have been taken :— 


Length of run (hours) ... 100 200 300 400 500 
Units consumed ... -- 988 1931 2812 36°09 43°28 
c.p.-hours obtained ... 5,280 9,890 13,880 16,970 19,170 


Assuming the cost per unit to be 6d., and that of the burner, fitting, 
and depreciation of lamp and resistance as 3s., it is found by this 
method that it will pay to get a new burner at 350 hours; total cost 
being up to that point 19s.; candle-power-hours=15,500 or ‘01474. 

T C.P.-hour. 

Under the very best conditions, with power at 6d. per unit, a glow 
lamp will cost over 02d. per c.p.-hour. 

The relatively short life of the Nernst lamp (about 450 hours) is 
probably not disadvantageous, since it prevents the use of the lamp 
under uneconomical conditions after the proper “smashing ” point 
has been reached. The natural life of the burner is very near that 
at which it will best pay to replace it as calculated above. This is 
very far from being the case with most glow lamps. 


Pcp. = 945 
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CurvVE 3.—LiFe Test (OVER-RUN) AT 116 5 VOLTS. 


=o 
205 


2. Over-run Test.—This shows that over-running is not only detri- 
mental to the life of the lamp, but also that there is not the gain in 
efficiency which occurs with an ordinary glow lamp. 


That Nernst lamps cannot be over-run is obvious from the fact 


* See Electrician, March 7th, 1885. 

+ Electrician, September 29th, 1893. 

+ EnectricaL Review, August 19th, 1898. ; ; 

§ To this should be added any increase in rate of depreciation of 
the iron resistance due to using a new burner; and subtracted any 
allowance which may be obtainable for the platinum heating coil in 
the discarded one. 
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that the iron resistance protects the burner from excessive pressure, 
and also owing to the failure of joints on the rod itself if kept at too 
high a temperature; quite a number of small particles of the paste 
used to cement the joint at the positive end being found at the 
bottom of the globe at the end of the test. 


Taste II. (See Curves III.) 
Lire Test ON Constant PRESSURE (OvER-RUN, 116°5 Votrts). 








Watts per candle-power. 
Hours after | Total watts Candle- | ; : 
start. | supplied. power. | 
| | Total. Rod only. 
0 125 45 | 132 =| 110 
4 | 123 715 172 | 1°42 
2 | 117 62°0 7900 | 153 
5 110 52:3 | 2°10 1°82 
15 108°5 52:3 2°08 | 1°81 
50 108°5 53 9 202 = | 179 
100 110°9 52.6 2°11 1°88 
150 110°2 61°0 | 1°84 | 1°65 
200 108°7 58°8 185 | 1:70 








The percentage of energy absorbed in the iron resistance is greater 
than it is with lamps tested on normal volts, but the watts expended 
ou the rod per candle are a very little less. The behaviour of the 
rod was somewhat uncertain, and it appeared that the lamp was on 
tle point of going a short time before it actually broke down. The 
life was very short—only 220 hours—and failure was again due to 
breakage of joint at positive end. 

The rod had the same appearance at the end of its life as one run 
for much longer on normal volts, but there was a heavier black 
deposit on the porcelain base. 


(To be continued.) 








OUR LEGAL QUERY COLUMN. 


Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, §c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy cf 
the views which he may express. | 


“ PowER ConTRACTOR ” writes :—‘‘Can you inform us whether a 
corporation supplying electricity can refuse to give current within 
their area? We have asmall jobon hand, but cannot proceed, as the 
resident engineer refuses to supply our client without a guarantee 
of £2 per annum. There is no mention of a guarantee in their 
rules and regulations. We would be greatly obliged if you would 
inform us whether we can enforce a supply to our client.” 

*,* We presume that the corporation in question are acting—as 
all corporations supplying electric light must act—under some pro- 
visional order or special Act. The following opinion is, therefore, 
given on the supposition that the usual form of provisional order 
affects the question of supply by the corporation mentioned by our 
correspondent. That form contains a provision to the effect that 
any consumer within the given area is entitled to a supply subject 
to this, that, “if required by the undertakers, he must enter into 
a written contract with them to continue to receive and pay fora 
supply of energy for a period of at least two years of such an 
amount that the payment to be made for the supply at the rate of 
charge for the time being charged by the undertakers for a supply 
of energy to ordinary consumers within the area of supply, shall 
not be less than £20 per centum per annum on the outlay incurred 
by the undertakers in providing any electric lines required under 
this section to be provided by them for the purpose of the supply, 
and, if required by the undertakers, give to them security for the pay- 
ment to them of all moneys which may become due to them by the owner 
or occupier in respect of any electric lines to be furnished by the under- 
takers and in respect of energy to be supplied by them.” We are not 
informed as to whether the corporation have been put to any 
expense in laying down mains, &c., for the purpose of giving the 
supply in question. It is, therefore, doubtful whether our corre- 
spondent’s case is affected by the first part of the above clause. 
With regard to the words in italics, however, it seems that these 
will entitle the corporation to demand the £2 in question. 

We cannot give a more definite opinion without further informa- 
tion. 





‘SuBuRBAN ” writes :—‘‘ I wired a factery for 350 lights. The 
current was supplied by the Council on the three-wire system, at a 
pressure of 230 volts, for lighting from the middle wire to either 
of the outers, and 460 volts for power on the two outers alone. 
The witing has been done practically under the supervision of the 
Council’s engineer, and the installation tested and the light put on, 
the tests being satisfactory. 

“T signed an agreement when I started the job, to do it to the 
satisfaction of the Vestry’s engineer, but now the consulting engi- 
eer steps in and orders the consumer to have the system altered 
PP sae gd two lamps in series, and work them across the outers, 
460 volts. 


“J. Do the Board of Trade allow this? and 

“2. How can I apply to them for their regulations ? 

“The consumer says I must do the alteration according to my 
agreement. Also the consumers have an agreement with the Council 
to take a certain amount of current per annum, and the Council to 
supply same, providing the interior wiring is done according to 
their rules, &c. I have worked under the engineer, and according 
to the rules. 

“3. Can the consumer take legal proceedings shoald the Council 
- “ current off, as they threaten to do, unless the alteratiuns are 

one ? 

“4, Can you imform me whether a continuous current can be 
transformed from 460 volts to 230 volts with advantage ?” 

*,* With regard to the above questions, (1), (2) and (4) can 
hardly be described as legal queries. We would suggest, however, 
that, upon application to Messrs. Eyre & Spottiswoode, our corre- 
o— will probably obtain the regulations to which he wishes to 
refer. 

With regard to the third question, it seems that the consumer 
must be held bound by the contract into which he has entered with 
our correspondent. That contract seems to be that “he will do a 
certain job to the satisfaction of the Vestry’s engineer,” and upon 
the facts before us, it appears that this term has been complied with. 
Unless there is some clause in the agreement providing that our 
correspondent is to be held responsible for subsequent alterations 
rendered necessary by changes in the Council’s rules, we do not see 
how he can be held liable. 








MR. FULTON ON PATENT LAW. 


AN account of aninterview with Mr. Fulton, author of the standard 
work on “The Law and Practice relating to Patents, Trade Marks 
and Designs,” on the Patent Law Amendment Bill, is published in 


‘the Financial Times of April 7th. As Mr. Fulton’s arguments 


represent very completely the usual point of view of the opponents 
of the official examination of inventions for novelty, a discussion 
of these arguments cannot fail, we think, to be of value in forming 
an estimate of the changes proposed in Mr. Balfour’s Bill. 

Mr. Fulton is now an out-and-out opponent of any practicable 
kind of preliminary examination of patents for novelty, though 
when he was young and inexperienced in 1877 he was a vigorous 
advocate of this policy. There is, however, an ideal kind of 
examination which Mr. Fulton believes in, namely, an examination 
which would give a guarantee of validity ; but, as that is admittedly 
impracticable, Mr. Fulton’s opposition is never likely to be relaxed. 

The principal objection of Mr. Fulton to examination for novelty 
is, that “under the most favourable conditions there is not, and 
there cannot be, any guarantee of novelty.” In support of this 
view, he alleges that statistics show that in all countries where 
examination exists, quite as large a proportion of patents turn 
out afterwards to be bad as in this country. The statistics given 
by Mr. Benjamin Thwaite before the Society of Engineers, show 
that in America only 26 per cent. of tested cases prove to be invalid, 
while in this country the percentage is 42. This does not support 
Mr. Fultun’s view, and he quotes statistics from the Transactions of 
the Institute of Patent Agents which apparently do. Evidently 
there is no agreement as to what statistics show on this point. 

Assuming for the sake of argument that the statistics quoted by 
Mr. Fulton are correct, and that it is a fact that, in countries where 
there is a preliminary examination, the same percentage of patents 
are afterwards upset in the Courts as in this country, does that show 
that preliminary examination is of no value? In our opinion it 
does not, because the patents that come before the Courts in this 
country are not a fair sample of the unexamined patents which are 
granted. Patents which come before the Courts are, as a rule, 
patents that have been subjected, at the cost of the parties in- 
terested, to as strict an examination as any official examination is 
likely to be, and it is not therefore to be expected that there will be 
much difference in the percentage of patents upset by the Courts in 
Germany and the United States, where preliminary examination is 
in force, and in this country where there is no such examination. 

What, then, it may be asked, is the use of preliminary examina- 
tion of patents for novelty ? The answer is that even though the 
patentee has no greater security for the validity of his patent (a 
very doubtful assumption), the public are protected from being 
blackmailed by the bogus patentee. Sir Edward Fry’s Committee 
have shown that at least 42 per cent. of the patents granted in this 
country appear to have been anticipated in whole or in part. A 
royalty paid on any one of this 42 per cent. by a manufacturer or 
by a consumer of the patented article is blackmail collected with a 
legal sanction. The fallacy of Mr. Fulton’s point of view is evident. 
He considers that the Patent Law is solely for the protection of the 
patentee—the bogus patentee as well as the bend jide patentee ; the 
public are to receive no protection except they are willing to incur 
the cost of expensive litigation. That this implicitly, if not 
explicitly, is his point of view is evident from the following 
remarks made by him to the Financial ‘‘imes interviewer :—‘‘ We 
come to more serious defects still in the way in which it is intended 
to carry the policy out. The Bill provides that when the Comp- 
troller has made the investigation, in respect of a new application, 
and has found perhaps that there are certain prior patents that in 
his opinion affect, if they do not altogether supersede, tke alleged 
new invention, he is to point this out to the applicant and tell him 
that he must amend his own specification accordingly. And if the 
applicant refuses, believing no such similarity or anticipation exists ? 
Well, it is the Comptroller's duty to say to him: ‘Very good; I 
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will grant you your patent, but to punish you for your obstinacy I 
will endorse upon your specification an official notification that it 
has been anticipated partly or whollv by these prior patents.’ The 
applicant mav appeal to the Law Officer, but he may find himself 
scarcely any better off What, then, is the market value of the 
man’s invention? Will he get apy company or firm to take it up 
branded with such a bar sinister? Of course not; practically it 
will lose all commercial value, however excellent it may be intrin- 
sically, and however cleverly the inventor may explain the blot 
away.” 

Unless Mr Fulton believes that all patents applied for under our 
laissez faire system are necessarily novel, the Comptroller’s endorse- 
ment must occasionally be correct. But Mr. Fulton makes no 
exception for such cases; he still bewails the loss of commercial 
value, even of the bogus patent. 

Though we have not been able thus far to agree with Mr. l'ulton, 
we strongly support two suggestions of his for the ame dment of 
the present Patent Law, namely: the granting of power to a 
patentee to renounce his patent when he has discovered that it is 
not novel, instead of making him pay the heavy costs of revocation 
before the Courts as at present; and, seco. dly, the amendment cf 
ovposition proceedings in the case of fraud, by giving power to the 
Comptroller to transfer the patent from the thief to the true 
inventor. Itis to be hoped that provisions to remove these serious 
grievances may be introduced into the Bill. 





CURRENT SPECIFICATIONS. 


XCVIII.—BEXLEY LIGHTING AND TRAMWAYS. 
Summary. 

Extent of Contract.—Specification No. 2.—Supply, delivery, and 
erection, upon prepared foundations, of two 150 Kw. steam engines, 
alternators, and direct currer.t dys amos. 

Arranyenent.—Each engine is of 150-Kw. output, and has coupled 
to it a 150-Kw dynamo ; outside this an alternator of same output is 
placed. 

System of Working.—The lighting system is arranged for single- 
phase alternating current distribution at 2,000 volts, the tramways 
using direct current at 550 volts. Hither set can be used to 
supply either system up to a total of 150 kw., the output of the 
engine. 

Speed of Sit.—To be 375 revolutions per minute. 

Steam Pre:swre.—140 lbs. per sq. in. 

Superheat —Superbeated steam will be supplied to engines, aud 
tenderers are to state what is the limit of superneat, expressed in 
degrees Falrenheit, within which they can guarantee satisfactory 
working. 

Range of Governing.—On snddeuly changing from full to half}. ad 
momentary variation of speed not to exceed 3 per cent., or trom full 
tou no load, 5 per cent. Speed to be variable by hand whilst ruu.i: g, 
within 5 per cent. 

Spec™ Voriation.—The maximum variation in speed during any 
revolution must not exceed one-half of 1 per cent. of the mean 
speed, and suitable means must be taken to secure this. 

Permissible Overload of Engine.—To be stated in tender. 

Steam. Consumption.—The steam consumption per Bb ¥.P.-hour 
at full and half loads to be guaranteed, and bonus and peraltv 
adjustments of contract price will be made upon the actual half-load 
figures secured as stated below. 

Type of Aliernator.—To be either of inductor type or multipolar 
type, wound for single-phase working. 

Frequency.—50 cycles per second. 

Exciters.—To be direct coupled, mounted on ends of shaft. 

Voltage.—2,000—2,100 volts. 

Permissible Temperature Rise —With 72 ampercs flowing, not to 
exceed €0° F. above surrounding atmosphere, measured electrically. 

Efficiency of Alternators —Not to be less than 92 per cer t. 

Regulation.—When excited to 2,100 volts on full non-inductive 
load, pressure not to rise above 2,200 volts on removing the whcle 
load, 

Dynamos.—To be shunt-wound, arranged to give 550 volts at fil 
load. 

Permissible Tea perature Rise.—As for alternators 

Efficiency of Dynanvs —Not to be less than 93 per cent. 

Specified Delivery Dates. —To be given in tender, 

Penalty for Late Delivery.— Ouve-half of 1 per cent. per weck of the 
value of each complete machine late. 

Teriod of Maintenance —Twelve months from date of completion. 

Terms of Payment.—80 per cent. on completion of satisfactory 
test on site, 10 per cent. three months later, 10 per cout mre 
months after payment of above 10 per cent., or twelve months fom 
dare of test. 

Surcties.—Two to be provided, to be bound jointly and s.verally 
to extent of 20 per cent. of contract price. 

Stipulations as to Liemoval of Foremen None. 

Stipulations as to Wages to be Paid to Workmen.—None. 

Arbitration Proposals —Satisfactory . 

Date jor Receipt of Tenders —-April 25th, 1902. 


This specification has been prepared and issued by Messrs. 
Mordey & Davbarn, the consulting engineers to the Bexley 
Urhan Distriet Council. 

Two sets of plant are asked for, tenderers being requested to give 
the price at which they would be willing to supply a third cet, if 


ordered within three months of the acceptance of the tender for 
the main sets. It is open fur tenderers to make offers for the 
engines only, or for the dynamos and alternators only, but not to 
tender for dyramos and alternators separately. 

The combination of an alternator and dynamo with the engine 
the output of either alternator or dynamo being equal to that of 
the engine, is unusual in this country. We believe that Plymouth 
is almcst the only town in which the same course has been adopted. 
The object is doubtless to permit of the engine power being utilised 
to the best advantage in supplying either the lighting or tramway 
system, but whether such a combication has advantages in practice 
which compeusate for its apparent high capital outlay is open 
to question. It will be noticed that the dynamos are specitied 
tu be shuut-wound and to generate at 55U volts at full load. 

The special feature of the specification is the series of bonus and 
pe ialty arrangements dependeut upon the results of the official 
tests. The steam cousumptiva per L.4:P.-hour at half-load, the 
temperature rise of the aliezuator, tue alternator losses on open 
circuit, the range of regulation of the alternator, the temperature 
rise of the dynamo and the efficiency of the dyuamo, are each made 
the starting points from which bonuses are reckoned if certain 
specified improvements on the guaranteed figures are obtained, and 
penalties are enforced if the guaranteed figures are not reached 
within certain limits. Messrs. Mordey & Dawbarn carry this prin- 
ciple farther than isthe usual practice of other consulting firms, but 
as the conditions are clearly stated in the specification, it is fair to 
both tenderer and purchaser, and it reuders it possible for a 
considerably enhanced price to be obtained for a specially 
good machine. The valuations pla:ed by the engineers on the 
various points are interesting. They are £50 for each complete 
peund of steam per bB.H.p.-hour at half load, £5 for every 1° F. 
difference. in temperature rise in either altvrnator or dynamo, £4 
fr every 100 watts difference from certain amounts in open circuit 
losses for the alternator, £2 for every 10 volts difference 
i the rise in volts on open circuit in the alternator, and 
£0 for every 1 per cent. difference in efficiency in the 
dynamo from 93 per cent. at full load. The general conditions 
ure fair to all parties, and may be accepted without demur. The 
arbitration clause is unlimited ; there are no stipulations as to labour 
c mditions, aud tle terms of payment are in accordance with usual 
practice. 

Tenderersshould notethat when sending in their tender, every page 
of the general conditions and specification must be initialled, and 
it is also interesting to know that additional copies of the speci- 
fication may be obtained, at the discretion of the engineers, fur a 


payment of d3. per set. 





THE MISUSE OF COAL. 


xy W. HIBBERT. 

In a short review of a work on ‘Primary Batteries,” 
included in this number, attention isdrawn to a section on 
carbon-consuming cells, and all young engineers are urged 
to inform themselves of the possible thermo-dynamic 
superiority of a primary battery over a steam engine. Prof, 
Perry has just written a long letter to Va/ure, in which he 
pleads for a national awakening with regard to our misuse of 
coal, and boldly suggests that a million sterling be put aside 
for two or three years in order that leading scientific men 
like Lord Kelvin or Lord Rayleigh may command the ser- 
vices of all scientific workers likely to be of use in finding 
the new way of using our fuels, 

Primarily, Prof. Perry has in mind the very low thermo- 
dynamic efficiency of even a good steam engine. Perhaps 
the readiest way of exposing this is to write down what 1 lb. 
of Welsh coal will do in producing energy, first, as heat, 
secondly, as the mechanical equivalent after passing through 
boiler and engine, The ratio is roughly 12 to 1, Thus:— 

IIb. of coal gives 15,500 thermal units = 12,000,000 
foot-pounds of work, using Joules’s equivalent, 777. 

1 Ib. of coal gives | u.p.-hour = 1,000,000 foot-pounds 
of work nearly. 

These are not Prof. Perry’s figures, but they are well 
known. As he says, the best and largest steam engines 
utilises less than 10 per cent. of the energy of the coal; 
small engines only 1 percent. A central station like Man- 
chester uses engines of 12,000 H.p., a line of battleship 
twice as much; the New Canard steamers 48,000 H.P. each, 
The power wasted in the world must therefore be enormous. 

If only an electrical coal engine could be found with an 
efliciency like that of a good voltaic cell—that is, about 
90 per cent.—the bulk of the wasted power would be saved, 
It is for the purpose of finding the lines along which this 
imay be done that Prof. Perry wishes to endow Lord Kelvin 
wnd Lord Rayleigh. The extravagance and folly of our 
present procedure, with a finite—or, rather, a limited— 
stock of coal is put thus :— 
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A Board of Trade unit obtained by human agency costs 
seventy pence; by a large engine in a cotton factory 
about one farthing. The cost of the coal alone, if all its 
energy Were utilised is one-hundredth of a penny. To go on 
in the present fashion means that in 100 years our stock of 
coal will have gone, and our luxurious citizens will be 
replaced by a poverty-stricken population. 

The appeal which Prof. Perry is making ought to be met 
with the most sympathétic consideration. And it is with 
the object of helping him that the comparison of costs just 
civen is deprecated in its present form. The costs of a 
3.T.U., apart from engine efficiency, is generally three to 
four times the cost of the coal now employed. ‘To reduce 
the cost of the coal will, therefore, reduce the total cost in a 
much smaller proportion, The point is, that if we do not 
economise on our present methods, the ratio of coal cost to 
total cost will continually increase, and finally crush the 
industries which depend on it. It must be remembered that 
much of our coal is not available in the economic sense. As 
time goes on, the mean depth at which coal is worked 
necessarily increases, and the increase will soon bring us to 
the point at which profit vanishes. As this vanishing point 
will come sooner with us than with some other nations, we 
have a special national interest in every method of husband- 
ing resources, 

Prof. Perry’s main desire is to find a device which will 
avoid the low thermo-dynamic efficiency of our present 
steam engines. According to the second great energy law, 
their efficiency cannot exceed the ratio :— 


(Temp. of boiler) — (temp. of condenser) 
temp. of boiler , 


snd this, even with our best engines, is only about 0°3. 

Now this ratio could be increased by raising the tempera- 
ture of the boiler, but pressure considerations generally forbid 
any appreciable rise in this direction. In this judgment 
lrof. Perry concurs, for his eye is looking for an electrical 
device comparable with a primary cell, but consuming coal 
instead of zinc. As he thinks this device will be hard to 
find, it is imperative not to overlook anything that seems 
nearer to hand. It may, therefore, be worth stating that 
Lord Rayleigh wrote to Nature on this subject in 1892. 
Hiscussing the question of superheating as described in 
(Cotterill’s work on the steam engine, he pointed out that 
the temperatures of the boiler could be raised without raising 
the pressure, by using a solution of a very soluble salt 
(caleium chloride, sodium acetate) instead of water. Mr. 
Macfarlane Gray questioned the scientific soundness of this 
suggestion, and a controversy ensued. Without deciding 
between these two authorities, we may quote the last sentence 
in the last letter from Lord Rayleigh. 

“In conclusion, I will hazard the prediction that, if the 
heat engines of the distant future are at all analogous to 
our present steam engines, either the water (as the substance 
first heated) will be replaced by a fluid of less inherent 
volatility, or else the volatility of the water will be 
restrained by the addition to it of some body held in 
solution.” (Wat. Vol. 45, p. 510.) 

This sentence was - written subsequent to a declaration by 
Mr. Gray that the plan had been submitted to him about 
IN82 by an eminent mechanical engineer, Mr. S. Geoghegan, 
who appeared to have patented it. Mr. Gray’s opinion was 
against the plan, and was based on the idea that the solution 
would not be the working substance, and that the “ latent 
leat” line would be the same as when the evaporation was 
from pure water. Thus the efficiency could not be increased. 
Lord Rayleigh appeared to meet these objections success- 
fully. 

It might, therefore, be worth while to investigate the 
possibilities in this direction, while the more formidable 
difficulties of Prof. Perry’s quest are being overcome. 

Turning now to this particular electrical scheme, all the 
efforts made up to the present have not merely failed—they 
lield out no promise. Those who wish to know, will find 
some account of the methods hitherto tried in the book on 
primary batteries alluded to at the beginning of this article. 
lt docs not appear that the designers have developed their 
methods in view of the controlling electrical—or, rather, 
clectrolytic— considerations. 

Jablochkoff was one of the earliest workers in trying to 





get electrical energy direct from carbon. He used carbon 
and iron in fused potassium nitrate, hoping to get the energy 
of carbon oxidation in the external circuit. Unfortunately 
there is direct action between the fused nitre and the carbon, 
so that the electrical result is practically nothing. 

If the work is to be done by a primary cell method, the 
laws of electrolysis must be kept constantly in mind. Only 
those chemical actions which may be described as ionic will 
be useful. 

The other carbon plans have generally involved such 
collateral disadvantages that they need not be here further 
alluded to. Prof. Perry would undoubtedly not limit his 
proposal to an electrolytic method. The real line of advance 
may lie along some obscure electric action which has hitherto 
been neglected, just as the absolute zero of temperature has 
been approached by working on a most minute cooling due to 
expansion. 

There are two other considerations which ought to be kept 
in mind. The first is the greater theoretical possibilities of 
the gas engine. When as many minds have been brought 
to bear on this as on the steam engine, it is not unlikely that 
the actual efficiency will greatly exceed that of the steam 
engine. The thermo-dynamic efficiency is already much 
higher. 

The second point is this, and it is one which ought not to 
escape the attention of electrical engineers : a very large pro- 
portion of the coal raised in England and Scotland is used, not 
for power purposes, but in reducing ores, especially for pro- 
ducing iron. The efficiency of the methods now in use is not so 
high as to preclude the chance that an efficient electric machine 
mighteffectalargesaving in thisreduction. In considering the 
national aspects of the problem, this and all other possibilities 
must be taken into account, if the solution for the “ waste” 
problem is to be of a perfectly general character. It dues 
not appear whether Prof. Perry includes this in his sug- 
gestion. He does point out that Lord Kelvin had long ago 
indicated a large possible economy in heating buildings. 
But the letter to Nature is a trumpet call, and one that 
ought to provoke our leading men to both thought and 
action. Prof. Perry’s lament is that by virtue of the classic 
training to which statesmen have been restricted, the strength 
of his plea may be overlooked by Government. Practical 
men are generally too busy to start such a long quest as this 
promises to be, but they can help on the growth of public 
opinion in respect to it. 








NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


7,631. ‘‘Improvements in continuous current dynamos, motors and con- 
verters.” J. ATKINSON. April Ist. 

7,634. ‘‘Improvements in and relating to globes or shades of electric, gas 
and other lamps.”’ E. Sourter and W. Sourrer & Sons, Limirep, April Ist. 

7,642. ‘Improvements in, or in connection with, brushes for commutators 
for electric machinery.’”’ W. Kink. April 1st. 

7,651. “ An aerial electric flasblight for signalling and other purposes, attach- 
able to kites or balloons.” J. EK. Doveuty. April Ist. 

7,661. ‘‘ Improvements in and relating to the electrolytic refining of lead and 
other lead alloys.” A.G.Betrs. April ist. (Complete.) 

7,665. ‘‘An improvement in dynamo-electric machines and motors.” SIEMENS 
Bros. & Co., Limirep, and J. G. Witson. April 1st. 

7,670. ‘Improvements in means for generating electricity.” R. WicHanp. 
April lst. (Complete.) 

7,684. ‘Improved electric arc light mechanism, applicable for rapid exposure 
photography.” A.J. Bonnetia, D. H. BonnetLa & Son, Limirep, E. E.R. 
Bryant, C. H. Bryant, and E. W. Bryant. April lst. 

7,689. ‘‘Improvements in electric signalling.” J.B.Srrusie. April Ist. 
(Complete.) 

7,702. ‘‘Improvements in or relating to electric ignition apparatus for 
internal combustion motors.” H.T. Dawson and H. A. Dawson. April 2nd. 

7,736 ‘Improvements in extinguishing electric arcs.” R.H. Reap. April 
2nd. (Compi'ete.) 

7,773. ‘“‘An improved process of oxidation by means of electric currents.” 
A. Nopon and J. Pretrre. April 2nd. 

7,782. ‘*Improvements in electrica)ly-operated locks.” O.Konirzer, April 

nd. 


7,783. ‘Improvements in short-circuiters for high tension electric cables or 
wires.” O. Konitzer. April 2nd. 

7,792. ‘* Improvements in electric cooking and heatingapparatus.” LL. Lutz. 
April 3rd. 

7,809. ‘*An improved electric are lamp.” H.8S.Scorr, H.F. Tyzacx, and 
T, J. Wricut. April 3rd. (Complete.) 

7,834. “Improvements in supports fer incandescent electric lamps.” 
A. Romaln and J, D'AYGUESVIvVES, April 3rd, 
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7,888. * Improvements in electric switches.” J. A. Wricnt and W.F, 
O’NeEruu. April 8rd. 

7,851. ‘Improvements relating to electrical sterilizing and preserving 
apparatus.” H,H, Lake. (L. D. Giroux and L. E.Seddon.) April 8rd, (Com- 
plete.) 

7,858. ‘Improvements inand relating to electric-vacuum discharge tubes.” 
M. Krovcnkotu. April 8rd. (Complete.) 

7,860, ‘Improvements in and relating to coin-controlled machines for giving 
electric shocks.” Tue New PotypHon Suprpty Company, LiMiTED, and 
K.Scumipt. April 8rd. 

7,864. ‘Improvements ia orconnected withsecondary batteries.” H.KorTen. 
April 3rd. 

7,893. “Improvements in corduits.” C.D. Bupp. Aprilith. (Complete.) 

7,921. “Improvements in electrolytic condensers,” A. Nopon. April 4th. 

7,922. ‘*Improved means and apparatus for the distribution of electrical 
energy.” J.Renovusand A.C. L.Turpain. April 4th. 

7,928, ‘*An improvement in electrolytically coating iron with zine.” E. 
GoxtpserG, April 4th. 

7,938. ‘ Improvements in splicing electric cables.” A.D.SHuTER. April 4th. 

7,952, ‘*Improvements inand connected with flexible electrical connecting 
cords.” H.OppENHEIMER. (Actiengesellschaft Mix & Genest.) April 5th. 

7,954. ‘Improvements in electric water heaters.” J. W. Ewart. April 5th. 

7,955. ‘Improvements in electrical measuring instruments.” §, EVERSHED. 
April 5th. 

7,957. ‘* Improvements in electrical switches.””’ THE ELECTRIC AND ORDNANCE 
Accessories Company, Limitep, and R. F. Hatu. April 5th. 

7,958. “Improvements relating to overhead driven railway wires.” J.T. 
Pearson. April 5th. 

7,989. ‘*Improvements in and relating to distribution boards for electrical 
installations.” VeEritys, Limitep, and W. Pipkin. April 5th. 

7,995. ‘Improvements in the production of metallic deposits by electrolysis.” 
P, JENSEN. (Dr. G. Langbein &Co.) April 5th. (Complete.) 

8,014. ‘*Animproved galvanic dry cell.” G,Scuavii and D, LoEwENSTEIN, 
April 5th. 

8,020. ‘‘Improvements in or connected with controlling and engaging 
apparatus for railway points and signals operated by electricity,” A. NEELEMANS. 
April5th. (Complete.) 
> 8,021. “Improvements in electric distributing systems employing rotary con- 
verters.” THe British THomson-Hovuston Company, Limirep, and H. §S, 
Meyer, April 5th. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
and Co., 822, High Holborn, W.C., and at Liverpool, price, post free, 9d 
(in stamps), 


1800. 


4,268. ‘Improvements in tools for use in the laying of tile conduits for electric 
conductors.”” H.H. Lake. Dated March 6th, 1900. A tool for aligning sections of 
tile conduits; consists of a helix of wire formed to fit the conduit opening, and 
having acentral stem either in one piece with or attached to the helix. The 
turns of the helix act as cleaners for the joints, or brushes may be inserted in 
the helix. Ina modified form the helix is omitted, a number of discs being 
securely spaced along ac¢ntral stem. This stem terminates at one end in a 
oop to assist the drawing through. 4 claims, 


4,308. “‘improvemoents in Incandescent electric lamps.’ R. A. Fessenden. 
Dated March 6th, 1900. lamp having an incandescence rod of magnesia 
kaolin, or the like, conducting only after preliminary heating, is provided with 
means for applying to the rod streaks of graphite, manganese, peroxide, or 
other conductive material, when the lamp is about to be used; these convey 
sufficient current to heat the rod to conducting point, but burn off, or otherwise 
become non-conducting, when the rod becomes incandescent. The incan- 
descence rod has strips of platinum or nickel embedded in its ends, but exposed 
latesolly; the strips are secured on arms, insulated from a supporting shaft 
and coni.octed to contacts carried by a dise on this shaft. ;The shaft may be 
rotated by hand, so that the rod rubs against blocks of the conductive material, 
carried by springs, streaks being thus applied connecting the strips. When the 
rod is turned down into the globe the contacts bear against stationary springs 
connected to supply conductors. The shaft and other parts are supported in a 
cover having a reflecting innersurface. 6 claims, 


4,358. ‘“‘Improvements in electric hell pushes.” H. C. Swindell. Dated 
March 7th, 1900. To the push, which is pressed outwards by a spring resting 
against a diaphragm are attached two or more contacts, which pass through and 
have shoulders to engage with the diaphragm. The other part of the contact 
consists of a cup having a threaded shank, by which it is secured to the insulat- 
ing disc. 5 claims. 


4,365. ‘‘Iimprovements In translucent reflectors for incandescent electric 
lamps.” D. Shooibred. Dated March 7th, 1900. Incandescent lamps are 
provided with translucent reflectors formed to fit closely on the bulbs, and 
having apertures large enough to pass the ordinary caps. The Jamps prefer- 
ably have spherical bulbs, somewhat larger than usual, in order that the dark 
deposit in working may be thinner, The reflectors may be made of opal glass. 
2 claims, 

4.369. “Improvement in couplings for electric connections.” J. J. Rawlings and 
W. R. Rawlings. Dated March 7th, 1900. Couplings for connecting wires in fittings 
such as lamp holders, ceiling roses, wall sockets, switches, cut-outs, tele- 
graphic and telephonic apparatus, &c. A hole or holes for the wire or wires is 
drilled through the tase parallel or inclined to the fixing sc:ew or nut, and the 
bared ends of the wires clamped, 5claims. 


4,383. “‘Iimprovements in or connected with electric controlling apparatus.” 
J.C. Licoln. Dated March 7th, 19/0. Relates to controllers particularly adapted 
for compound-wound motors supplied from two or more groups of battery cells. 
The contacts are so arranged on the controller cylinder that the voltage sup-piicd 
to the shunt winding is constant, though that of the series winding be changed. 
5 claims. 

4,387, ‘improvements relating to systems of alternating current electrical dis- 
tribuion.” C. 1. Young. Dated March 7th, 1900. Relates to means for main- 
taining syncbronism between two or more alternating-current generators 
supplying distributing mains in parallel. ‘1 his specification is too complicated 
for purposes of abridgment. 4 claims. 


4,457. ‘“‘improvements in electrioaliy-controlicd door locks.” W. Schade. 
Dated March 8th, 1900. Relates to means for e‘ectrically releasing the sp. ing 
latch bolt of a door lock, and so enabling the door to be opened from any 
desired part of the house, during the time that the o di ary locking-bolt is 
retracted. 1 c!aim. 


4,461. ‘‘Improvements In or relating to electrical cables.” W. J. Glover. 
Dated March 8th, 1900. A cable is built up with a centsal core of strand: d 
wire surrvunded with paper insulation. Around this are placed one or more 
spiral layeis of flattened wire having cuived edger. The spices be:ween 
the wires may be filed w.th insulatic.g material or conducting wires. 
4 claims. 


4,600. ‘A new or Improved self-locking elbow joint for electrical fitsings.” 
H. Hirst and J. H. Collings. Dated March 9th, 1900. A n.ovebe joint for con- 
necting two tubes of an electrical fitting, consists of cy:indrical pieces attached 
by sockets to the tubes, one carrying ascrew on which the other is held by a nut 
and washer, To hold the parts at any desired angle, one part carried a spring 


with a pin, which engages in a groove on the other part or in recesses at the 
ends of the groove; or the meeting faces of the parts may have rounded teeth, 
to fit together in any number of positions, a mushroom spring being provided on 
the screw to press the parts together; or the faces may be flat, the parts being 
retained in any position by friction only, produced bya helical spring. Flexible 
conductors are passed through the tubes and joint around a grooved part of the 
connecting screw. 8claims. 


4,508. “‘Improvemonts in eleotric signalling system for electric rallways.” 
M. Garl. Dated March 9tb, 1900. Relates to means for signalling and estab- 
lishing telephonic communication between a signal station and a train or trains 
within adjacent block sections, to avoid accident in case of two or more traing 
occupying the same section, or for communication in other cases, as may be 
required. 7 claims. 


4,527. “Improvements in multiple contact telephone transmitters and oclrcults 
relating thereto.” C. Adams-Randal!. Dated March 9th, 1900. Microphones are 
constructed with a number of granule cells or vibrating rods arranged in sepa- 
rate parallel circuits, each having its own adjustable resistance and fuse, 
Where there are four branches with a common return through the diaphragm, 
each spring is provided with a metal plug surrounded by a felt sleeve, extending 
forward to the diaphragm, and containing the granules. The contacts may be 
— grouped,. and separate batteries employed in the b.anch circuits, 

claims. 


4,555. “‘ improvements In and connected with electric distribution.” J. G. 
Lorrain. Dated March 9th, 1900. Distributing; lighting, systems of; con. 
verting alternating and direct currents; transformers. Relates to systems of 
distribution in which both alternating and direct currents can be carried in 
orn conductors, and either can be received or taken off at any point, 

claims. 


4,570. “Improvements in overhead travelling electric cranes.” W.H. Vaughan 
and T. Foster. Dated March 10th, 1900. Relates to automatic stopping apparatus 
for overhead electric cranes. On the axle of the crane barrel a single toothed 
pinion is mounted to drive a wheel, fitted with a projecting pin and roller, 
—— in the event of overwinding, strikes and operates the cut-out lever, 

claims, 


4,607. ‘“‘Improvoments in electrical gas lighters.” H. Arnswaldt. Dated 
March 10th, 1900. In electric torches for igniting gas, the incandescing igniting 
wire soattached to the battery or source of electricity that the distance between 
the wire and the battery may be varied. This variation is effected by inserting 
in the sockets rods of different lengths, around which rods the flexible lead 
containing the wires is coiled, the circuit being completed by depressing a stud 
until a spring makes contact with a terminal. The igniting wire and its pro- 
jecting tube may, however, be adjustably mounted upon a supporting rod by a 
spring clip or the like, and the circuit may be completed by a push-button 
placed elsewhere than on the source of electricity. 4 claims. 


4,672. “Improvements In electrical terminals.” W. Walker. Dated March 
12th, 1900. A terminal is made with a tubular part slit longitudinally, tapered 
at the end, and screw-threaded externally to receive a screw tap, by which the 
tapered portion can be compressed on a wire placed init. In a mod fication, 
a slit and tapered part is made separately from the tubular body which is screw- 
threaded externally end is contracted to form an internal shoulder to support 
the slit part when the screw cap is applied. The body may be provided witha 
shoulder and nut to secure it in the base of aswitch. Two or more terminals 
may be provided on one body, for connecting two or more wires together. The 
body of a modified terminal may contain a sliding plunger and spring, for use in 
an incandescent lampholder. 2 claims. 


4,680. ‘improvements in electrical accumulators.” A. Muller. Dated March 
12th, 1900. A compound plate or electrode is made by pressing a number of 
grid-shaped plates containing the active material into a metal frame, so 
that metallic contact is estab ished between the contiguous surfaces of the 
plate and frame. For this purpose the area of the combined plates is somewhat 
larger than the opening in the frame. 1 claim. 


4,685. “‘Improvements In quantity meters.” A. Wright and Reason Manufacturing 
Company. Dated March 12th, 1900. Quantity meters for alternating currents, 
An electrolytic meter of any kind such as a mercury voltmeter, is connected in 
series with an electrolytic cell containing an aluminium cathode in a solution 
of sodium-alum, or other electrolyte yielding oxygen, with a lead, carbon, plati- 
num, or other Jike anode to rectify the current. Thecell circuit may beshunted 
by a fixed resistance, and provided with means for producting a balancing 
electromotive force, described in Specifications No. 23,315 and 23,816, a.v. 
1899. 8 claims. 


4,706. ‘‘Improvements in electric switches.” J. Lightfoot. Dated March 13th, 
1900. Switches particularly adapted for incandescent lampholders. On the 
base are fitted or formed insulating-walls to enclose the terminals, A contact 
lever bridges two of the terminals and is fitted with a spring to give a quick 
break. A casing is provided to enclose the movement, and is slotted to allow 
movement ofthe handle. 3 claims, 


4,709. ‘improvements in electric cable joint boxes.’ G. H. Nisbett. Dated 
March 13th, (1900. Sheathed cables are led into two part junction boxes, the 
parts of which are secured together by bolts,&c. Three internal chambers ae 
formed, the centre one being for the coupling, and the end ones being filled with 
elastic material holding the sheathed portion of the cable in position, The 
sheathing is electrically connected to the box by a soldered copper strap. The 
openings in the end chambers are closed by glands. 4 claims. 


4,719. ‘‘Improvements in electric motors.” J. Marr and W. C. Laidler. Dated 
March 18th, 1900. Relates to electric motors for use in cases where the load 
varies (¢e g., in connection with winches, motor road vehicles, lifting, lowering, 
winding and hauling apparatus, cranes, and the like), the objecs being to 
prevent damage to the motor and its connections in case of the effort of the motor 
being overcome by the load. 5 claims, 


4,784. “Improved magnet winding for continuovs current machines and con- 
verters for effecting simultaneously a sparkless commutation and a pressure regula: 
tion.” M. Deri. Dated March 13th, 1900. In & continuous current dynamo 
or converter, the field magnet is provided with a special compensating 
winding carrying the main current, the said winding producing a field of 
variable strength and definite position, which, in combination with the main 
field, gives rise to a resultant field, the strength and position of which vary 
with the armature current in such a manner as to ensure a sparkless com- 
mutation and an automatic pressure regulation. 


4,785. ‘An alternating current motor.” M.Dorl. Dated March 13th, 1900. 
Motors, alternating current: A motor of the type described in Specification 
No. 18,399, A.D. 1898, is constructed in such a manner that it may be operated 
entirely by alternating currents. The field magnet is provided, as before, with 
two windings producing different numbers of poles, but the said windings are 
both connected in series with the source of alternating currents, as also are the 
commutator brushes or sets of brushes. The armature coils form a closed 
circuit producing poles corresponding in number to one set of field poles, anl 
they are also connected to the commutator so as to produce poles corre- 
sponding in number to the other set of field poles. When starting the motor, 
one winding may be short-circuited) When it has attained its normal speed, 
the other winding and the brushes may be short circuited. 1 claim. 


4,803. ‘“‘Improvements In electric incandescent lamps.” R. A. Fessender. 
Dated March 13th, 1900. An ineandescence rod conducting after preliminary 
heating, is made of thoria, magnesia, kaolin, or like material, with ends rendered 
gradually more conductive by admixture of magnesic chloride, magnesia 
(with thoria), graphite, or other suitable material. Terminals, which 
may be of nickel, an alloy of nickel with iron or copper, or graphite, are 
embedded in the ends, but exposed laterally. Each terminal msy be 
a sulit ring bent helically or a flat strip, or a cylindrical end block with & 
part projecting into the body of the red. The ends may be recessed to receive 
supporting and connecting pins. Means are provided for rubbing the rod with 
graphite or other material to render it conductive, and thus effect the pre- 
liminary heating when currentis supplied. 18 claims. 

5,032. “Improvements In electrical cut-out devices.” A. Malignanl. Dated 
March 16th, 19J0. Cut-outs for preventing subscribers from receiving a current 
in excess of the amount contracted for, and for like purposes, 1claim, 





} 


Busin 
Supp! 
City } 
Traffi 
Stock 
Shar« 
Mark 
Insti 


ALL Lett 


The “rl 


